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‘‘Honeybee Production and Marketing Systems, Constraints and Opportunities in 
Bure District of Amhara Region, Ethiopia’’ 
 
 
ABSTRACT 
 
This study was conducted in Bure district of Amhara region to understand and document the existing 
beekeeping system of the district, identify major honeybee flora and their flowering calendars, test quality 
of honey, identify major constraints of beekeeping opportunities and suggest possible solution for existing 
problems. Data were collected from 120 beekeepers having three types of hives and living in three 
different agro-ecologies using single-visit-multiple-subject formal survey. The major pests and predators 
are ants, wax moth (Galleria mellonella), bee lice (Braula coecal), beetles (Aethina tumida), spiders, 
wasps, prey mantis, lizard, snake, birds and honey badger (Mellivora capensis). Lack of beekeeping 
equipment, chemical poisoning by pesticide and herbicide application, shortage of bee forage, drought, 
knowledge and skill gap are the major constraints in beekeeping development in order of their 
importance. For honey quality test, a total of 21 honey samples were collected from three agro-ecologies 
in three types of hives. These samples were analyzed for eight honey quality parameters i.e. moisture, ash, 
acidity, pH, Hydroxymethylfurfural (HMF), diastase, reducing sugar and apparent sucrose content. The 
biochemical variation in the composition is significant (P<0.05) in moisture content and reducing sugar 
when compared to the market samples but not significant within hive types and agro ecologies, while ash, 
acidity, pH, HMF, diastase and sucrose content were not significant (p>0.05). All the samples were well 
within the limit of Codex Almentarius Commission Standard and Ethiopian Standard Authority i.e. 
moisture (95.2%), ash (100%), acidity (100%), pH (95.2%), HMF (81%), diastase 100%, reducing sugar 
(80.9%), and apparent sucrose (100%) were within the acceptable range. As concluding remarks, the 
existing beekeeping practice of Bure district is more or less in a traditional manner and less productive 
interwoven by many constraints. However, almost all samples of honey examined were within the 
acceptable range of world and national standard and only few samples failed to meet expected standard 
mainly due to lack of appropriate handling during harvesting and storage of the product. To sustain the 
beekeeping activity there should be introducing affordable and appropriate beekeeping technologies with 
all accessories, strengthening the appropriate beekeeping management practices, and finally mobilizing 
women and non beekeepers in to sub-sectors through training. 
 
Key words: Honeybee, production system, marketing, honey quality, bee forage, Bure, Amhara region 
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1. INTRODUCTION 
 
Africa is blessed with numerous types of wild honeybees (Adjare, 1990). Ethiopia is one of the 
countries in the continent, which own huge honey production potential. Owing to its varied 
ecological and climatic conditions, Ethiopia is home to some of the most diverse flora and fauna 
in Africa. Its forests and woodlands contain diverse plant species that provide surplus nectar and 
pollen to foraging bees (Girma Deffar, 1998).  
 
There is an ancient tradition for beekeeping in Ethiopia that stretches back into the millennia of 
the country's early history. Although difficult to establish a time reference when beekeeping was 
started in Ethiopia, it may date 5000 years back and the Hieroglyphs of ancient Egypt refers to 
Abyssinia (the former name of Ethiopia) as the source of honey and beewax. Thus Abyssinia has 
been known for its beewax export for centuries during when other items were not exportable 
(Gezahegne, 2001a). 
 
The ideal climatic conditions and diversity of floral resources allow the country to sustain around 
10 million honeybee colonies, of which 7 million are kept in local beehives by farmers, and the 
remaining exist in the forests as wild colonies. This makes the country to have the highest bee 
density in Africa (Ayalew, 2001; Nuru, 2002).  
 
Ethiopia, having the highest number of bee colonies and surplus honey sources of flora, is the 
leading producer of honey and beeswax in Africa. Ethiopia produces about 43,373 metric tones 
of crude honey per year, thus shares 23.5% of Africa and 2.35% of world's honey production. 
This makes the country rank 1st in Africa and 10th in the world (AMP, 2007). Currently, more 
than 7000 species of flowering plants are estimated to be found in the country, of which most of 
them are honeybee plants (Girma Deffar, 1998). The variety of landscape from raggedness to 
undulating plain, with north-south latitude and east-west longitude differences, has given the 
country a contrast in climate and consequently a variety of seasons (Gebreyesus Mamo, 1976). 
 
Despite the long tradition of beekeeping in Ethiopia, having the highest bee density and being the 
leading honey producer as well as one of the largest beeswax exporting countries in Africa, the 
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share of the sub-sector in the GDP has never been commensurate with the huge numbers of 
honeybee colonies and the country's potentiality for beekeeping. Productivity has always been 
low, leading to low utilization of hive products domestically, and relatively low export earnings. 
Thus, the beekeepers in particular and the country in general are not benefiting from the sub 
sector (Nuru, 2002). 
 
Investigation indicated that the number of the honeybee colonies in the country has been 
declining (C.S.A. 1995) and consequently the honey and beeswax production as well as export 
earnings fell down (Gezahegne, 2001b). This is attributed to drought, ever- expanding population 
pressure and associated vegetation changes and indiscriminate applications of chemicals. 
 
The products obtained from this sub sector are still low as compared to the potential of the 
country. Although thousands of tones of honey are produced every year, it is usually poorly 
managed and unattractive in appearance. Because of this its place in the local market is being 
taken by imported honey. Traditional hive honey is of good quality as long as it is in the hive, 
faulty handling, from the time of its harvest until it reaches to market is responsible for its 
inferior quality. The type of hives used, the methods of removing and storage of honey play a 
vital role in the quality of honey (Crane 1970, as cited by Edessa Negera, 2005). 
 
Beekeeping is a very long-standing practice in the farming communities of the Amhara region 
and it plays a significant role as source of additional cash income and nutrition for many 
subsistence farmers. It is an integral part of the smallholder farming system. In the region, the 
apicultural resources are immense, particularly in the western parts of the region. The natural 
vegetation coverage is relatively high, as a result in this area the honeybee population is dense 
and production is relatively high. In the eastern parts of the region, in spite of scarcity of natural 
vegetations, large areas of inaccessible lands for cultivation and livestock grazing are covered 
with various types of bushes and make this part of the region still to remain potential for 
beekeeping.  Besides, the beekeeping potentiality of the region is partly attributed to the various 
cultivated oil crops, pulse and field flowers, which are very important, source of forage (Tilahun 
Gebey, 2006). 
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Recently, different beekeeping development endeavors have been made by the governmental and 
non-governmental organizations in the region in particular and in the country in general. On the 
government side, more attention has been given for the promotion of movable frame hive 
through the Ministry of Agriculture and Rural Development extension system. Special fund has 
been allocated and more number of movable frame hives with expensive beekeeping accessory 
equipment has been provided with subsidized prices. On the other hand, non-governmental 
organizations have been prompting low-cost and appropriate hive technologies. Market oriented 
Beekeeper Farmer Organization has also been initiated and formed in different districts. But this 
rapid promotion of improved beekeeping technologies has been constrained by different 
problems. Moreover, studies that are aimed for exploitation of full beekeeping potentials of the 
Amhara region in relation to introduction of improved hive technologies are minimal or non-
existent (Tilahun Gebey, 2006). 
 
North West part of the Amhara region is believed to have diversified type of vegetation and 
cultivated crops and potential for beekeeping activities. Livestock, poultry and honeybees are the 
major indicators of the wealth of the farming communities of Bure district. Beekeeping, which is 
a sustainable resource-based farming system without negative impact on the ecology and that can 
be practiced without competing resources with other agricultural activities and resource 
conservation programs, could be one of the major intervention areas to combat food insecurity in 
drought prone areas. In Bure District large proportion of inaccessible lands for agriculture are 
covered with various types of trees, shrubs, bushes, and field flowers that make this part of the 
regions still potential for beekeeping. However, it requires making efforts to address some of the 
major problems of beekeeping and to keep it productive in the sustainable way.  
 
Production system study is important to identify problems and come up with research proposals 
relevant to the problems and to formulate appropriate development plan. Hence, characterization 
of production system, identifying and prioritizing the available constraints and suggesting 
possible interventions areas, are the first steps towards any development planning in any fields 
and also in the apiculture sub-sector. Moreover, farming system approach to research and 
development is recognized as the most appropriate method used to describe, diagnose and gain 
knowledge of the technologies and factors affecting production at farm level (Amir and 
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Knipscheer, 1989). So far in Burie district there is no compiled and reliable information on 
honey production and marketing system. The numbers of beekeepers, bee colonies, and amount 
of honey produced, type of beekeeping practiced, and constraints were not known. Therefore, 
this study was conducted to collect information on production system, productivity, marketing, 
bee flora and constraints of beekeeping in Burie district. Thus, it is timely and relevant to assess 
and document important information on the subsector, which has not been yet carried out before 
in Bure district. 
 
The significance of the study is to improve our understanding of honey production and marketing 
systems, useful to develop appropriate beekeeping development strategy plan and indicate future 
research areas for those who would like to conduct researches on beekeeping. Moreover, the data 
may be used as secondary data for researchers and any interested parties working in the study 
area. 
 
The overall objectives of this research is to increase the understanding of the constraints facing 
beekeeping sub-sector opportunities by assessing the overall beekeeping, honey production, 
honey quality and marketing system in order to identify what kind of policy, technology, 
institutional, infrastructural, organizational and management intervention are needed in order to 
make the sector more competitive in the markets and there by improve the livelihood of the rural 
poor with the following specific objectives:    
 
1. To study honey production systems, determine productivity, identify apiculture potentials, 
bee forages, constraints and opportunities of beekeeping  
2. To investigate  the processing , marketing and determine quality state of honey  
3. To identify the major type of pests, predators, disease and extent of bee poisoning by 
chemicals and poisonous plants  
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2. LITERATURE REVIEW 
 
2.1 Origin and Evolution of Bees and Beekeeping 
 
Bees likely evolved from wasp like ancestors, contemporaneously with the angiosperm plants 
towards the end of cretaceous period, 60 to100 million years ago (Martin, 1976). According to 
Dietz (1986) the present bee fauna probably originated more than 70 million years ago. 
Currently, eleven families of bees are generally recognized, only some of which are identified by 
derived traits setting them apart from other bee families. There are about 1000 genus (and sub 
genus), combined with sub genera, approximately 600 generic groups and an estimated 20,000 
living species of bees residing in the world’s museums (Roubik, 1989).  
 
Bees (Apoidea) are a super family of about 20,000 species, in the order Hymenoptera. The 
majority of bee species are ‘solitary’ while the minorities are social (bumble bees and stingless 
bees), and only a few species of social bees, are kept in hives by beekeepers.  
 
There are three families of social bees, which produce honey. These are: the Bombidae, 
Meliponidae and Apidae (Smith, 1960). The Bombidae are found mainly in temperate climates. 
Their nests are very small, often in the ground and are of no commercial importance except as 
pollinators of certain plants. The Meliponidae, or stingless bees, occur throughout the tropical 
regions of the world. Their nesting places may be holes in the ground, in hollow trees or small 
cavities in walls and on the underside of branches. The family Apidae, to which the honeybee 
belongs, is indigenous only to Europe, Africa and Asia (FAO, 1986; Crane, 1990).  
 
A honeybee found in East Africa was reported from the upper Pleistocene period, 100, 000 years 
ago (Bischoff, 1960 cited by Dietz, 1986). This bee could not be differentiated from the 
contemporary African honeybee species (Dietz, 1986). 
 
Beekeeping, which is today practiced over a greater area of the earth’s surface than perhaps any 
other single branch of agriculture, passed through different stages of development: honey 
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hunting, traditional (forest and backyard) and improved (movable-frame and movable top-bar) 
methods of beekeeping. 
 
It is likely that man hunted for wild nests of bees and looked for their honey during the whole of 
his existence. Early man probably took honey from bees’ nests wherever he found them, and the 
collection of honey from wild nests continued except in some regions where it has been entirely 
superseded by beekeeping (Crane, 1990). 
 
There are many references to honey in ancient records and literature, but most of them gave no 
clue as to whether the honey was obtained by honey hunting or beekeeping. Wherever writing 
was known, honey was mentioned so many times in the Holy book of the people, and it often 
held a place of honor in their rights (FAO, 1986). 
 
The earliest known evidence of honey hunting scenes was a painting made in a rock shelter in 
the mountains of eastern Spain in Mesolithic times, probably dated to about 5000 BC (Dams, 
1978 cited by Crane, 1990). Africa has many rock paintings about honey hunting than any other 
continent and some of the countries, which can be mentioned, are South Africa (Natal), 
Zimbabwe, Morocco, Libya and Tanzania (HBRC, 1997).  
 
Honey hunting has been a very common practice even up to present generation in many parts of 
Africa, including Ethiopia. In southwestern parts of Ethiopia, some households entirely depend 
on honey hunting and forest beekeeping for their entire livelihood. Honey hunting is also 
common in pastoral communities in which beekeeping seem impossible. 
 
Beekeeping properly started when man learned to safeguard the future of the colonies of bees he 
found in hollow tree trucks, rock crevices or elsewhere, by a certain amount of care and 
supervision. Crane (1990) reported that by 2500 BC, before forest beekeeping is known to have 
existed, fully fledged beekeeping was being practiced in ancient Egypt and the earliest written 
records that relate to the keeping of bees in hives are from about 1500 BC. Generally, the earliest 
known evidence of beekeeping has been found in the Africa continent (Cran, 1990). 
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Beekeeping up to 1500 AD continued in the traditional form using primitive hives. Of all the 
regions under consideration, tropical Africa has the oldest tradition of beekeeping and still with 
primitive hives (FAO, 1986). Between 1650 and 1850 AD many hives with top-bars and frames 
were invented, but after these two centuries of effort there was still failure on the fundamental 
point: whatever bars or frames were used, the bees attached their comb to the walls of the hive as 
well, and the combs could, therefore, only be removed from the hive by cutting them out. 
Lorenzo Lorraine Langstroth made the step, which changed this, in 1851 when he discovered 
practical movable-frame hives with an appropriate 'bee-space'. The pattern of modern beekeeping 
was thus established between 1850 and 1900 AD. Different equipments were invented in this 
period, but Langstroth is advance in 1851 remains the basic principle of the box hive, and thus of 
our beekeeping today (Crane, 1976). 
 
2.2 Species and Races of Honeybee  
 
Since the late 1700s, about 9 species of honeybees have been recognized (Roubik, 1989). These 
are: Apis andreniformis, Apis cerana, Apis cerana indica, Apis dorsata, Apis dorsata binghami, 
Apis florea, Apis laboriosa, Apis mellifera and Apis vechti. Among these, the following are the 
major honeybee species and are of world economic importance: Apis cerana/indica, Apis 
dorsata, Apis florea and Apis mellifera. Race in honeybees is a result of natural selection and 
honeybees have been adapted to different geographical areas of the world for many years without 
the interference of mankind. In so doing, there has been an environmental effect on the anatomy 
and physiology of honeybees leading to differentiation. 
 
African and European honeybees, even though were from the same species, are differing in 
behavior, production and on some morphological variables of importance. Hence, quite a large 
number of subspecies (races) of honeybees are found in the world today. Ruttner (1986) reported 
the presence of 23 distinct geographical races using multivariate analysis of the morphometric 
characteristics of honeybees. In Africa alone, more than 16 subspecies or races are residing in 
different ecological places. 
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2.2.1 Important Races of Honeybee 
 
Bees that produce enough honey to be worth harvesting belong to the two sub families of the 
family Apidae: Apinae (honeybees) and Meliponinae (stingless bees). Apinae has only one 
genus, Apis, and about nine species of which the Apis mellifera species is of much greater 
economic importance than any others. 
 
Apis mellifera (‘honey- making bee’) is one of the most successful species in animal kingdom. It 
became more adapted to wide range of environmental condition to a greater extent: one and the 
same species is able to survive in semi desert tropical regions as well as in cold-temperate zones 
(Ruttner, 1986).  
 
The races and strains of Apis mellifera are overriding world importance in beekeeping, and are 
the basis of world’s beekeeping industry. These bees are native to Africa and Europe. They have 
also been introduced in to almost the whole of the New World (the Americans, Australia, New 
Zealand and Pacific Islands) since 1500 where there were no native honeybees (Crane, 1976). 
European Apis mellifera is the bee first studied, and it still receives by far the most attention. 
 
Apis dorsata and Apis florea are confined to tropical Asia, and each species builds a single comb 
in the open, unprotected or semi-sheltered area. Apis cerana and Apis mellifera live in the Old 
World tropics, but during evolutionary times they succeeded in spreading in to the north 
temperate zone of the Old World. Each builds a nest in a cavity, consisting a number of parallel 
vertical combs, usually up to about ten; thus, they can be managed for honey production and for 
crop pollination. 
 
Apis mellifera is now the most productive and widely distributed in almost all places of the 
world. Tropical subspecies of Apis mellifera are smaller than temperate zone subspecies, and 
they have a more slender abdomen. They are generally less amenable to handling and 
management, swarm readily; also, the whole colony may abscond as a result of damage and 
disturbance of their nest or shortage of food. Moreover, the bees are easily alerted to sting and 
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this characteristic allows their survival in the African tropics where they were liable to be 
attacked by many ‘enemies’ (Crane, 1990; Hackett, 2004). 
 
Now a day, these bees are kept in hives in almost every country of the world and beekeepers 
have to operate in widely different conditions. Adjare (1990) noted that the honeybee is well 
distributed over the globe except in the severe cold of the Polar Regions. It has, however, been 
shown that bees can also be kept in the desert or in urban areas and it is even been done on a 
New York City roof garden (Vivian, 1985). In Addis Ababa, capital city of Ethiopia, for example, 
there are many beekeepers that benefited from evergreen eucalyptus dominated vegetation. 
 
2.3 Importance of Beekeeping in Ethiopia 
 
The prospect for helping peasant farmers of third world and raising their living standard through 
the development of beekeeping activities are bright (Robinson, 1980). Beekeeping has many 
advantages that help farmer beekeepers to improve their well-being. Its advantages can be 
itemized for the socio-economic impact of beekeeping. For instance, successful beekeepers raise 
their socio-economic standing in areas with subsistence agriculture, and farmers in developing 
countries can substantially supplement the family income, sometimes even double it. This means 
the family can be food secured. Furthermore, some of the importances of beekeeping are the 
following:  
• Bees are cosmopolitan: they adapt to wide range of environment. In much of lower land, 
at altitudes below 400 m a.s.l. where cattle rearing may be severely constrained due to 
tsetse or other reasons, harvest could be obtained from beekeeping. 
 
• Smallholders and landless peasants can practice beekeeping. The hive occupies very little 
space and bees can collect nectar and pollen from any where they can get; so wild, 
cultivated and wasteland areas all have value for beekeeping. 
• Beekeeping does not compete for resources with other agricultural endeavors and can be 
run with other agricultural activities: Man cannot utilize nectar and pollen in the absence 
of beekeeping. 
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• Bee culture does not disturb ecological balance, as cultivation of crops and practices of 
animal husbandry.  
 
• The investment and running costs are relatively low with minimal risk. Beekeeping is 
possible even for people with few resources; bees can be obtained from the wild, 
equipment can be made locally, and in most cases bees do not need the beekeepers’ help. 
 
• Globally, the honeybee provides pollination service. This is an indispensable activity in 
the crops and fruits production process. So that beekeeping plays significant role to the 
agricultural economy at large. 
 
• The honeybee produces honey, beeswax and propolis. These commodities have long shelf 
life and can be marketed locally or abroad. 
 
• The amount of time involved can differ according to the beekeepers interest for leisure 
time, sideline or fulltime involvement. No matter at which level of intensity a beekeeper 
operates; honey and beeswax can be harvested. 
 
• The whole family can become involved since men, women, or elder children can do the 
work in most cases at home. That means, it can help efficient utilization of family labor.  
  
• A beekeeper can develop knowledge and skill, which is rewarding and generate self-
reliance. 
 
• Other local traders benefit by making hives and equipment, and from using and selling 
the products. 
 
2.4 Beekeeping and the Environment 
 
Beekeeping is a major integral component in agricultural economy of developing countries and 
produce much more than food. Current interest in quality of environment is influencing the 
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people to look more deeply at the factors upon which food production, health and aesthetic 
aspects of the environment depend (Martin, 1976). 
 
It is also alerting the far-sighted people to conserve resources. In such context, bees are world 
resources of such great significance in human welfare. In short bees have a high degree of 
adaptation to a wide range of environment, are important parts of farming systems, and do not 
contribute to land degradation and ecological imbalances. 
 
 
2.5 Overview of Beekeeping in Ethiopia 
 
 
In Ethiopia, beekeeping has been a tradition since long before other farming systems 
(Gezahegne, 1996). Even though it is one of the important and the oldest farming activities in the 
country, there are no available records, which confirm when and where beekeeping was first 
started. However, the Hieroglyphs of ancient Egypt refer to Abyssinia (ancient name of 
Ethiopia), as source of honey and beeswax and Abyssinia has been known for its beeswax export 
to Egypt for centuries when other items were not exported. 
 
 It is, thus, assumed that the keeping of bees in baskets may have started about 5000 years ago in 
the northern regions along with the early settlements. No countries in the world may have ancient 
beekeeping as Ethiopia (Fichtl and Admassu, 1994; Gezahegne, 2001b). Moreover, the oldest 
basket hive in the International bee museum is from Ethiopia.  
 
2.5.1 Geographical Distribution of Ethiopian Honeybees 
 
As far as morphomertic analyses of Ethiopian honeybees are concerned, Smith (1961) reported 
Apis Mellifera monticola from the Ethiopian plateaus and later, Ruttner (1975) reported the 
presence of A.m. scutellata and A.m. jemenitica. Ayalew (1990) suggested the existence of five 
honeybee races: Apis mellifera jemenitica (in eastern lowlands), A.m. monticola (in the southern 
mountains), A.m. litorea (in the extreme western low lands), A.m. adansonii (in the southern 
mid-altitude areas) and A.m. abyssinica (central plateau and southwestern parts of tropical 
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forest). Radloff and Hepburn (1997) recorded A.m. jemenitica, A.m. bandasii and A.m. 
sudanensis from Ethiopia. However, these findings are inconsistent except for A.m monticola and 
A.m. jemenitica and none of the results indicated the distribution, behavior and biology of these 
honeybees for the whole of Ethiopia (Amssalu, 2002). 
 
More recently, the northern regions of the country (located between 90 N and 14.530 latitudes 
north and 340 and 440 longitudes east), most of which were not covered by Ayalew were studied 
by Nuru (2002) and revealed the existence of four discrete geographical races. These are A.m. 
jemenitica from eastern, northwestern, and northern arid and semi-arid lowlands, A.m. scutellata 
form the western humid midlands, A.m. bandasii from sub-moist central highlands and A.m. 
monticola from northern mountainous parts of the country. Moreover, the southern Ethiopia 
region (located between 40 49' 54.3" North to 90 7' 98" North latitude and 340 16' 07" East to 420 
57' 57" East longitude) were studied by Amssalu (2002) and four distinct morph clusters were 
reported in the study area: the smallest and yellow honeybee, A.m. woyi-gamballa in the western 
and southern lowlands; the small and yellowiest honeybees, A.m. jemenitica in the eastern 
escarpment; relatively large and dark honeybees, A.m. bandasii in the central and eastern 
highlands; and dark honeybees,  A m. scutellata in the wet tropical forests.  
 
The results of the northern and southern regions were well fitted to each other and multivariate 
morphometric analysis of the merged data (northern and southern) revealed the existence of five 
statistically separable morph clusters occupying ecologically different areas: Apis mellifera 
jemenitica in the northwest and eastern arid and semi-arid lowlands; A.m. scutellata in the west, 
south and southwest humid midlands; A.m. bandasii in the central moist highlands; A.m. 
monticola from the northern mountainous highlands; and A.m. woyi-gambella in south western 
semi-arid to sub-humid lowland parts of the country   (Amssalu et al., 2004). 
 
2.5.2 Honeybee Races Found in the Amhara National Regional State 
 
Four geographical races of honeybees (Apis mellifera monticlola, A.m. bandasii, A.m. jementica 
and A.m. scutellatta) are reported to exist in different ecological zones of the region (Nuru, 
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2002). Among these A.m. monticlola and A.m. bandasii are widely distributed mostly in high and 
mid altitude parts of the region. Behaviourally, the migratory tendencies of monticola and 
bandasii are very low. Even in the absences of food they remain in their nest up to starve to 
death. The reproductive swarming tendencies of these bees are also very low. Some colonies 
reported to remain 5 to 10 years without having reproductive swarm. Compared to others, these 
bees are relatively gentle, which may be due to the fact that they have been kept very close to 
human and livestock for many centuries. The other bee races, jemenitica and scutellata are found 
in the western mid and lowland areas of the region. The migratory and reproductive swarming 
tendencies of these bees are relatively high and are more defensive. Generally the bees of the 
region are fast in population build up and in exploiting resources in erratic environment (BoA, 
2003). 
 
2.5.3 Honeybee Production Systems in Ethiopia  
  
Ethiopia is blessed with adequate water resources and various honeybee floras, which create 
fertile ground for the development of beekeeping. Honey hunting and beekeeping have been 
practiced in the country for the exploitation of honey. In places where wild colonies of bees 
living in hollow trees and caves are found, honey hunting is still a common practic in Ethiopia. 
Currently, in the country bee husbandry has been exercised in the following systems:  
 
2.5.3.1 Migratory Beekeeping 
 
Hives are systematically migrated for honey production, and also for crop pollination. Migration 
of hives is often a profitable way of extending the honey flow period, provided there are 
transport facilities that make it possible. 
 
Migratory beekeeping (in common language the word for migratory beekeeping is 
transhumance) can be especially worthwhile where there is a succession of flowering seasons in 
a country that extends over a range of latitudes and altitudes of which Ethiopia is an ideal 
country. 
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Nuru (2002) reported that beekeepers of Amahra and Tigray Regions, unlike other areas, move 
their colonies for better forage. According to the same source, in some places of Gojjam 
beekeepers move their colonies to other places not only for better forage but also to protect them 
from certain seasonal diseases. 
 
Experienced beekeepers in Borena (South Wello) of Amahara region move their hives once a 
year to an outstanding honey flow area and 2 to 3 times honey harvest is possible. For 
maximization of honey production and efficient utilization of resources, migratory beekeeping 
can be exercised in areas where honey forages provide rich honey flows in succession 
(Keralealem Ejigu, 2005).  
 
2.5.3.2 Traditional Beekeeping 
 
 In Ethiopia, traditional beekeeping is the oldest and the richest practice, which has been carried 
out by the people for thousands of years. Several million bee colonies are managed with the 
same old traditional beekeeping methods in almost all parts of the country (Mammo, 1973; Fichtl 
and Admasu, 1994). Traditional beekeeping is of two types: forest beekeeping and backyard 
beekeeping. In some places, especially in the western and southern parts of the country, forest 
beekeeping by hanging a number of traditional hives on trees is widely practiced. In other most 
parts of the country backyard beekeeping with relatively better management is common (Nuru, 
2002). 
 
Traditional beekeeping is mostly practiced with different types of traditional hives. The most 
universal type of traditional hives, known to have been in use is simple cylindrical type. 
Beekeeping started with traditional or fixed comb hives, so called because the combs are 
attached to the top and sides of the hive itself and the beekeeper cannot easily remove and 
replace them. 
 
In its primitive form, only one end of the hive could be open, but in more advanced forms each 
end of the cylinder will be fitted with a removable closure. The types of hives and the way of 
keeping bees vary from area to area. Based on locally available materials used for construction of 
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hives, environmental conditions and positions used to keep bees, the following variants of basic 
design are found throughout the country: hollowed logs, bark hive, bamboo or reed grass hive, 
mud (clay) hive, animal dung (mixed with ash) hive, woven straw hive, gourd hive, earthen pot 
hive and so on. The beekeepers that are experienced and skilful in using these hives could do 
many operations with less facility. Gezahegne (2001a) stated that under Ethiopian farmers’ 
management condition, the average amount of crude honey produced from traditional hive is 
estimated to be 5 kg / hive / year. On the other hand, based on the survey conducted in West 
Showa Zone (Edessa, 2005), the amount of honey harvested, from a traditional hive on average 
was reported to be 6.1 kg/hive/year. 
 
Traditional husbandry is practiced with many millions of fixed comb hives particularly in the 
remote areas of the country. For the period until modern frame-hives are introduced, these fixed 
comb hives can yield a modest amount of honey, and also about 8-10% of its weight is beeswax. 
This harvest is achieved with minimal cost and labor, and it is valuable to people living a 
marginal existence. 
 
2.5.3.3 Transitional System of Beekeeping 
 
It is a type of beekeeping intermediate between traditional and modern beekeeping methods. 
Generally, top-bar hive is a single story long box with slopping sidewalls inward toward the 
bottom (forming an angle of 115o with the floor) and covered with bars of fixed width, 32 mm 
for east African honeybees (Segeren, 1995; Nicola, 2002). 
 
Adjare (1990) and IBRA (1997) suggested that for technical and economic reasons, most African 
countries are not yet in the position to use movable- frame hives, and for them top- bar hive 
represents a satisfactory compromise. 
 
Although movable frame hives are recommended for experienced beekeepers that want to 
optimize honey production, the Kenya top-bar (KTB) hive has been proved to be most suitable 
because of its low cost and the fact that the beekeepers or local carpenters can easily construct it.  
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Transitional beekeeping started in Ethiopia since 1976 and the types of hives used are: Kenya 
top-bar hive, Tanzania top-bar hive and Mud- block hives. Among these, KTB is widely known 
and commonly used in many parts of the country (HBRC, 1997). The advantages of KTB over 
fixed comb hive and movable frame hive is discussed by Segeren (1995), Nicola (2002) and SOS 
Sahel (2002). 
 
Top-bar hive in an ideal condition can yield about 50 kg of honey per year, but under Ethiopian 
condition, the average amount of crude honey produced would be 7-8 kg/hive/year (Gezahegne, 
2001a). However, at zonal level (North Wello) it has been reported that production of 24-26 
kilograms crude honey per hive per year (SOS, Sahel 1999), and about 8 percent as much 
beeswax per kilogram of honey is likely to be obtained. 
 
2.5.3.4 Modern System of Beekeeping 
 
Modern beekeeping methods aim to obtain the maximum honey crop, season after season, 
without harming bees (Nicola, 2002). Modern movable- frame hive consists of precisely made 
rectangular box hives (hive bodies) superimposed one above the other in a tier. The number of 
boxes is varied seasonally according to the population size of bees. 
 
Practical movable- frame hive was invented in 1851 by Lorenzo Lorraine Langstroth in U.S.A. 
(Crane, 1976; Vivian, 1985). Later on different countries developed their own movable frame 
hives (for instance Zander, Dadant) and Langstroth was the prototype of movable frame hives 
used today. In many countries Langstroth hive boxes have proved to be convenient for handling 
and management. 
 
In Ethiopia, about 5 types of movable frame hives were introduced since 1970 (HBRC, 1997) 
and the most commonly used are: Zander and Langstroth style hives. Based on the national 
estimate, the average yield of pure honey from movable frame hive is 15-20 kg/year, and the 
amount of beeswax produced is 1-2% of the honey yield (Gezahegne, 2001a). However, in 
potential areas, up to 50-60 kg harvest has been reported (HBRC, 1997). Movable frame hives 
allow colony management and use of a higher level of technology, with larger colonies, and can 
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give higher yield and quality honey but are likely require high investment cost and trained man 
power. 
 
2.5.4 Economic Importance of Beekeeping in Ethiopia 
 
Beekeeping has been part of the farming system in Ethiopia since time immemorial. It has been a 
tradition since long before other farming systems. Beekeeping is a very long-standing and deep-
rooted practice in the rural communities of the country and around one million farmers are 
estimated to keep bees (Mammo, 1973). Beekeeping has been and still plays a significant role in 
the national economy of the country as well as for the subsistence smallholder farmers. The 
contribution of bees and hive products, though difficult to assess, is probably one of the most 
important small-scale income generating activities for hundred thousands of farmer beekeepers.  
 
Beekeeping has many advantages that help farmer beekeepers to improve their well being. The 
socio-economic impact of beekeeping and the main hive products and importance of beekeeping 
are summarized as follows:  
 
2.5.4.1 Honey Production  
 
Honey, the natural product of honeybee, has many times been described as man’s sweetest food. 
It is an excellent energy source because it contains simple sugars that are ready for assimilation 
immediately on reaching the intestine.  
 
Honey contains more than 180 elements and it has several uses (HBRC, 1997). There is a strong, 
local demand for honey, due to its use for the production of traditional beverage ‘Tej’ (honey 
mead). In Ethiopia, much honey has traditionally been fermented to make 'Tej and according to 
Edessa (2002) 85 percent of the total honey estimated to be brought for market is used for ‘Tej’ 
production and 15 percent of the total honey produced is consumed at home. Moreover, from the 
total honey produced in the country beekeepers are estimated to earn about 360-480 million Birr 
per year (Nuru, 2002). 
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The current annual honey production of Ethiopia is estimated to be about 43,373 tones (AMP, 
2007). This makes the country the leading honey producer in Africa and one of the ten largest 
honey-producing countries in the world.  
 
 
2.5.4.2 Beeswax Production  
 
In several regions of the country, beeswax collection is not significant and the beeswax produced 
by bees, which could be harvested by beekeepers, is wasted. The wax is mostly left or thrown 
away because beekeepers do not bother to collect it since it is of little practical value for 
beekeepers (Fichtl and Admasu, 1994) and the people do not know the local beeswax is 
generating attractive money. Nevertheless, the annual beeswax production of the country is 
estimated at about 3,658 tones (AMP, 2007). This makes Ethiopia the fourth largest beeswax 
producing country in the world after China, Mexico and Turkey. Beeswax supports the national 
economy through foreign exchange earnings. Presently, beeswax is one of the major exportable 
agricultural products. Ethiopia is the third largest beeswax exporter in Africa and the annual 
average value of beeswax is estimated at about 125 million Birr (Nuru, 2002). Like honey, 
beeswax is also a multipurpose natural bee product, which is used in the manufacture of more 
than 300 commodities. Honey and beeswax also play a big role in the cultural and religious life 
of the people of the country. 
 
2.5.4.3 Crop Pollination 
 
Bees are essential parts of the agricultural system. Although the value of honeybees in crop 
pollination is under estimated, it has a significant role in increasing national food production and 
regeneration of plant species. Honeybees are the prime pollinating agents in the world. Their 
service in pollination is estimated to be worth over 15 times the value of all hive products 
together, although it is much more difficult to quantify their benefit (EARO, 2002). Hackett 
(2004) estimated the value of honeybee pollination to U.S. agriculture to be 14 billion U.S $ 
annually.  
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Honeybee is also believed to play a significant role in the economy of Ethiopia through 
pollination services. Pollination is one of the most important factors that affect seed production 
in agricultural crops. In Ethiopia, an experiment was conducted to determine the effect of 
pollination on Niger (Guizotia abyssinica) and the result showed that honeybees increased the 
seed yield of Niger by about 43% (Admasu and Nuru, 2000) and Onion (Allume Cepa) by two 
fold (Admasu et al, 2008) 
 
2.5.4.4 Source of Immediate Cash Income 
 
Beekeeping is believed to play a significant role and one of the possible options to the 
smallholder farmers in order to sustain their livelihood. It does not only serve as a source of 
additional income, but also quite a number of people entirely depend on beekeeping and honey 
selling for their livelihoods. Nuru (2002) indicated that honeybee and their products provide 
direct cash income for beekeepers. In areas where honey production is not attractive, beekeepers 
can sell their colonies in the market. In this regard honeybees serve as ‘near cash’ capital which 
generate attractive money. In Tigray, the price of one established bee colony in a traditional hive 
ranged from 300-800 Birr (Nuru, 2002), which was worth enough to buy about 3-5 sheep and 
goats or a heifer. On the other hand, some beekeepers in Amhara region that are involved in 
beekeeping technology packages, were reported to earn up to 3000 birr annually from sale of 
honey (BOA, 2003b), making up for the large portion of their annual income. This indicates the 
high potentiality of beekeeping as a source and means of diversification of income for the rural 
communities. In Jimma Zone of Oromia Regional State, farmer beekeepers are reported to earn 
up to 40,000 birr/annum. In some tribes the entire livelihood of a community solely depends on 
honey selling. 
                                 
2.5.5 Bee Disease 
 
The bees and their products are vulnerable to various diseases, parasites and pests. The 
existences of two adult honeybee diseases namely Nosema apis and Melpighamoeba mellificae 
and their distribution was studied and reported by Gezahegn and Amsalu (1991); and Desalegn 
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and Amssalu (1999). The occurrence of brood disease known as Chalk brood in Ethiopia for the 
first time was reported by Desalegn (2006). Some major types of honeybee pests and predators, 
magnitude of their damage, and some possible solutions to minimize the damage they cause on 
bees and their products were discussed by Desalegn (2001). Moreover, the occurrence of small 
hive beetle (Aethina tumida Murray; Coleoptera: Nitidulidae) in honeybees was assessed by 
Desalegn and Amssalu (2006) and recently the effect of ant (Dorylus fulvus) on honeybee colony 
and their products in West and Southwest Shewa zones was examined by Desalegn (2006). The 
most commonly known honeybee diseases reported to exist in Ethiopia are Nosema, Amoeba 
and Chalk brood diseases (Gezahegn and Amssalu, 1991; Desalegn and Amssalu, 1999; 
Desalegn, 2006).  
 
2.5.6 Honey Quality 
 
Honeybee honey contains a complex mixture of carbohydrates, mainly glucose and fructose; 
other sugars are present as traces, depending on floral origin. It also contains small quantities of 
organic acids, lactones, amino acids, minerals, vitamins, enzymes, phenolic compounds, volatile 
compounds, pollen, wax and pigments (Crane, 1980). The contents of these components in 
honey are the most important quality criteria of honey and indicate some important deterministic 
quality properties of the honey (Sahinler and Gul, 2004). 
 
Chemical composition of honey mainly depends on the vegetation sources from which it derives, 
though external factors like climate, harvesting conditions and storage can also influence it 
(Crane, 1980). Careless handling of honey can reduce its quality. Amongst the factors that most 
influence quality are high temperature, length of storage and moisture content greater than 21%. 
They lead to fermentation, high levels of Hydroxymethylfurfural (HMF), loss of enzymatic 
activity, changes in flavor, darkening and microbial growth (Moguel et al, 2005). 
 
Honey may under no circumstances contain substances in such quantities as to endanger human 
health and has to be appealing for consumers to fetch a higher price. Above all, availability of 
adequate information on the quality state of honey encourages purchasers and motivates local 
investors to involve in the collection and processing of honey. The physical and chemical 
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properties of Ethiopian honey were reported by Nuru (1999). Moreover, the moisture content of 
Ethiopian honey was reported by Gezahegn (2002). Moisture content is one of the most 
commonly monitored parameters as international quality standards for honey (Codex 
Alimentarius Commission, 2001; Ethiopian Quality Standard Authority, 2005). 
 
2.5.7 Marketing Systems 
  
Beekeepers, honey and beeswax collectors, retailers, tej brewers, processors and exporters are 
identified to be the key actors in the value chain of the honey sub-sector. Three principal 
channels were identified in the value chain of the sub-sector. These are tej brewery channel, 
honey processing and exporting channel and beeswax channel. These channels are complex and 
interconnected that implies absence of organized marketing channel and lack of formal linkages 
among the actors. Most of the harvested honey goes through tej brewery channel. Beekeepers 
directly sell their honey to local honey collectors (dealer or cooperatives) at district or zonal 
levels, which directly deliver the honey to tej brewery houses in their localities and/or transport it 
to the big honey dealers (verandah) for breweries in Addis Ababa. Some beekeepers who are 
producing large quantities of honey also directly supply it to tej houses in their areas. Although 
economically not so significant, tej is informally exported through country visitors and transitory 
(Beyene and David 2007).  
 
Honey processors’ and exporters’ channels also start from beekeepers and goes through the local 
agents of honey processors and/or honey marketing cooperatives, which supply the honey 
directly to the processing plants either with partial refining or as it is. The processing plants 
further refine the honey using advanced processing devices and pack into labeled containers for 
local markets (super markets, food groceries and big hotels) and very often to export markets.  
Unlike the two channels mentioned above, the beeswax channel starts mainly from tej brewery, 
which collects the wax as a by-product of tej or berz. The tej brewers either sell the crude 
beeswax or semi-processed to the local beeswax collectors who supply to beeswax refiners in 
Addis Ababa. The beeswax processors produce the final pure beeswax suitable for export market 
and local markets. Sometimes beekeepers buy beeswax from the wax collectors and/or 
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processors to use as a starting input for honey production using intermediate and modern 
beehives (Beyene and David 2007).  
 
2.5.8 Major Constraints in Beekeeping  
 
Ethiopia has enormous untapped potential for promoting beekeeping; both for local use and for 
export purpose. However, like any other livestock sector, this sub sector has been ceased by 
complicated constraints. The prevailing production constraints in the beekeeping sub sector of 
the country would vary depending on the agro ecology of the areas where the activities is carried 
out (Edessa, 2002). Variations of production constraints also extend in socio-economic 
conditions, cultural practices, climate (seasons of the year) and behaviors of the bees. According 
to HBRC (1997), Ayalew (2001) and Edessa (2002), the major constraints in the beekeeping sub 
sector are the following: the unpleasant behaviors of bees (aggressiveness, swarming tendency, 
and absconding behaviors); lack of skilled manpower and training institutions; low level of 
technology used; high price of improved beekeeping technologies; drought and deforestation of 
natural vegetation; poor post harvest management of beehive products and marketing constraints; 
indiscriminate application of agrochemicals; honeybee disease, pest and predators; poor 
extension services; absence of coordination between research, extension and farmers; absence of 
policy in apiculture; shortage of records and up-to- date information; and inadequate research 
institutions to address the problems. But all these problems may not be constraints to all parts of 
the country and may not be equally pressing to every place. So it requires characterizing the 
constraints in their respective places to take an appropriate development measure. 
 
Beekeeping research is new in Ethiopia. Holeta Bee Research Center (HBRC) is the main 
mandated institution undertaking applied and adaptive apicultural research that would support 
development (Gezahegne, 1996). The beekeeping research so far conducted in the country 
although encouraging is not satisfactory because one center could not address all parts of the 
country. Most of the research work is still being carried out on-station with modern technology 
and management systems. However, the great majority of beekeeping production is based on 
traditional production systems where the results of on-station research may not often be 
applicable to the local conditions. 
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An introduction of improved hives and working tools to the rural community are beyond the 
pockets of farmers and not so easily available even for those who could afford it. Many 
beekeeping projects that were implemented by government and various organizations to boost 
honey and beeswax production were not successful mainly due to inadequate management and 
above all the beekeepers lack of awareness and interest. Likewise, it was not implemented on the 
bases of identification of potentials, constraints, attitudes and economic level of the 
communities. So it is very essential to identify the potential development constraints. 
 
As indicated in the Comprehensive Bees and Beeswax Marketing Plan 2nd draft 
document(MOA, 2003), the country has set a long-term plan to raise the current 43,373 tones of 
honey and 3,658 tones beeswax annual yield to a level of 149,056 tones and 9,928 tones of 
honey and beeswax, respectively. It was also planned to export 80% and 50% of the total honey 
and beeswax production, respectively (MOA, 2003). 
 
In the 3 years (2003-2005) development strategic plan of the ANRS; objectives have been set to 
expand. For instance, it has been planned to increase the number of top-bar hives from 8,081 to 
996,000; box hives from 1,691 to 66,400, to boost the honey yield from 2.8 million kilograms to 
19.29 million kilograms and to increase the participation of women in beekeeping by 30% 
(BOA, 2003a). However, to achieve this development plan, more integrated efforts and high 
human and financial resources were needed. An investigation indicated that the number of the 
honeybee colonies in the country has been declining (C.S.A., 1995). Thus, it requires making 
efforts to address some of the major problems of beekeeping and to keep it productive in a 
sustainable way. Still the country has potentials with enormous nectar and pollen resources that 
have not yet been exploited, and beekeeping could probably be a profitable activity to undertake. 
The potentiality of apiculture could be backed up by research and the beekeepers' indigenous 
knowledge which should be assessed. In this regard it is important and right time to conduct 
apicultural research in order to assess the situation at the grass-root level: to identify the 
opportunities, challenges, socio-economic importance, attitudes and analyze the performance of 
the existing beekeeping situation before any development program interventions.  
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3. MATERIALS AND METHODS 
                                    
3.1 Description of the Study Area 
 
This study was conducted in Burie District of West Gojam Zone of Amhara National Regional 
State (ANRS). This district is among the intervention areas of IPMS (Improving Productivity and 
Market Success of Ethiopian farmers; a project funded by the Canadian International 
Development Agency (CIDA) and implemented by the International livestock Research Institute 
(ILRI) on behalf of the Ethiopian Ministry of Agriculture and Rural Development (MoARD) 
with the aim of contributing to market-oriented agricultural progress, as a means of achieving 
improved and sustainable livelihoods for the rural population.   
 
3.1.1 Location, Population and Land Holding  
 
Burie town is found 160 km South-West from Bahir Dar (the regional capital city) and 400 km 
North West from Addis Ababa. The district is bounded with Jabitehnan district in Northeast, 
Dembecha district in Southeast, Womberma district in West, Sekela district in the North, Awi 
zone in North- West and Oromia region in the South. 
 
The study district has a total urban and rural household size of 28,771 (22503 rural and 6268 
urban). The total urban and rural population is estimated to be 174,729 (86,160 males and 88,569 
females). It has a total of 27 kebeles, from which 5 are urban and 22 are rural kebeles (peasant 
associations). The area of Bure district is 72,739 hectares of which 4,348 hectares is grazing land 
and 33,865 hectare is crop land. The average land holding per house hold is 1.6 hectare 
(WARDO, 2008). 
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3.1.2 Topography, Altitude and Climate 
 
According to WARDO (2008) in Burie district, plain land comprises 76%; hilly (mountainous) 
topography covers about 10% of the area while valley and undulating area make up 7% and 7% 
of the district, respectively. The altitude of the district ranges from 713- 2604 meters above sea 
level (m.a.s.l), and temperature ranges from 17oC-25oC. 
  
Burie district is categorized into lowland (21.77%), midland (77.23%) and highland (1%). The 
soil type in the district covers red soil 63%, black soil 17% and brown soil 20%. Its annual 
rainfall varies from   1386 - 1757 mm. This is in fact the main source of water for the rain fed 
agriculture. The rainfall of the district generally has a unimodal pattern that usually starts around 
May and stops in September (WARDO, 2008).  
 
3.1.3 Livestock and Honeybee Potential 
 
The livestock population of Burie district is estimated to be 89,836 cattle, 52,304 sheep, 13,523 
goats, 6,716 donkeys, 228 mules, 620 horse and 55,190 poultry. There are about 14,771 
honeybee colonies which is 1.5% of the total colonies in the region (WARDO, 2008).  
 
Livestock is considered as an important component in the farming system of the district. Hence 
farmers in the study area hold livestock species such as cattle, equines (horses, asses and mules), 
small ruminants, poultry and bee colonies, which serve the household as source of draft power, 
meat, milk, honey and beeswax, income, manure and means of transportation. Beekeeping is an 
integral part of the animal husbandry in the study area. 
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3.2 Research Approach 
 
3.2.1 Sampling Techniques and Sample Size 
 
The study was conducted in beekeeping potential Burie district of the Amhara region. Prior to 
the actual survey, information was gathered from secondary data and informal survey from key 
informants. Based on the information obtained from secondary data and informal survey, a 
structured questionnaire was developed and pre-tested for its consistency and applicability to the 
objectives of the study. Based on the representativeness from the three agro ecological zones 
with respect to honeybee colonies potential, 6 Peasant Associations or Kebele (mid-highland 4, 
lowland 1 and high land 1) were selected out of 27 using purposive random sampling technique. 
Per Kebele 20 beekeepers a total of 120 respondents from the three agro-ecologies were 
randomly selected. Probability proportional to size approach is used to determine the number of 
sample households from beekeepers. Single household respondent was used as sampling unit in 
this study.  
 
A total of 21 honey samples from three purposively selected potential beekeeping peasant 
association of Bure district were collected. One kg of honey samples was collected at farmgates 
from the three types of hives (6 local, 6 top bar and 6 frame hives) and marketing points (3 
samples). Fresh honey samples were collected during the peak honey harvesting season 
(November to December).  
 
3.2.2 Data collected 
 
The study required wide range of information with reference to beekeeping. Both qualitative and 
quantitative data were generated using conventional survey method, which include the following 
major data groups. 
• Household socio-economic characteristics: sex, age, family size, education level and 
economic variables: land size holding, livestock, honeybee colonies, off-farm activities, 
crop production.  
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• Honey production and marketing systems: honeybee type and behavior, the present 
number of hives owned, type of hives used and cost of hives, beekeeping equipment, 
honey flow and dearth period, amount of honey and crude beeswax harvested, cost of 
production of honey and crude beeswax, honey and bee colony marketing situation and 
market prices. 
 
• Farmers' indigenous knowledge and practices: place of keeping hives (site), hive 
inspection, methods of swarm control, swarm catching experiences, harvesting time and 
methods, honey storage facilities and post harvest management of honey. 
 
• Potential, constraints and opportunities of beekeeping in the area: potential honeybee 
plants and flowering time, poisonous plants, water resources availability, honeybee pests 
and predators, insecticides and other chemicals application, availability of credit and 
extension services. 
 
• Honey quality: Physical and chemical compositions of the honey samples were 
determined in  laboratory for parameters like moisture content (%), ash (% by mass), 
reducing sugar (% by mass), sucrose content (% by mass), diastase activity, PH and 
acidity (milli.eq./kg), and HMF (mg/100kg). 
 
3.2.3 Data Sources and Methods of Collection 
 
Both primary and secondary sources of data were used in this study. Secondary data, were 
obtained from reports of district Agricultural Development Office, Zonal Agricultural 
Department Office, Regional Bureau, NGOs and other published and unpublished materials. 
Primary data were collected using semi-structured questionnaire, informal discussion with 
groups and key informants. In addition, direct observations were also used. 
 
The Participatory Rural Appraisal (PRA) was used to generate information during rapid survey. 
Based on the information generated through PRA, the questionnaire and record sheets were 
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developed for the formal interview / main survey. The enumerators were recruited from the study 
area and made acquainted with the questions, trained on methods of data collection and 
interviewing techniques. 
 
 Pre-testing of the questionnaire and record sheets was made as a pilot survey, and on the basis of 
information obtained during pre-testing, modification has been made on the questionnaire. Then, 
the primary data were collected form sample respondents through the semi-structured 
questionnaire. Single-visit-multiple-subject formal survey method (ILCA, 1992) was employed 
to collect data on various aspects of beekeeping production and management systems. The 
collection of information was made at household level. The researcher adequately administered 
and supervised the data collection process and checked the quality of the returns to avoid bias 
and errors on the spot.  
 
3.2.4 Physical and Chemical Composition of Honey Samples 
 
To identify the quality of honey, honey samples were randomly collected both from market 
points and farmgates considering the different beehives (traditional, top bar and modern hives) 
and agro- ecological variations. Physical composition (moisture content) and chemical 
compositions (pH, acidity and mineral, HMF, diastase, reducing sugar and sucrose content) of 
the honey samples were determined according to the Harmonized Methods of the International 
Honey Commission (Bogdanov, 2002) and Geremew (2005). The physical and chemical analysis 
of honey was done in the chemical laboratory at Bahir Dar University, Ethiopia.  
 
3.2.4.1 Moisture Content 
 
The moisture content of honey was determined using the refractive index of the honey by 
reference to a standard table (Appendix 7. 2). The method is based on the principle that refractive 
index of the honey increases with solids content. A digital refractometer that can be thermo 
stated at 20 0C regularly calibrated with distilled water were used. For this purpose, cleaned and 
dried prism of the refracometer was used. The surface of the prism was covered with 
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homogenized honey samples. The refractive index after 2 minutes was read the corresponding 
moisture content from the table. Water contents of sample were measured twice and the average 
value was recorded. Finally the prism was cleaned after use. 
 
The table is derived from a formula developed by Wedmore, (1955) from the data of Chataway, 
(1932) and others:- 
 
 
Where 
W is the water content in g per 100 g honey and R.I. is the refractive index  
 
3.2.4.2 Mineral (ash) Content 
 
Ash content was determined after the sample was burnt in an electric muffle furnace (Lenton 
Thermal Designs, England). First the ash dish was cleaned and heated in the electrical furnace at 
ashing temperature, subsequently cooled in a dessicator to room temperature and weighed to 
0.001g (M2). Then, 5 gram of honey sample was weighed to the nearest 0. 001g (M0) and put in 
the prepared ash dish and two drops of olive oil was added to prevent frothing. Then, water was 
removed and commences ashing without loss (by foaming and overflowing) at a low heat rising 
to 350 - 400 0C by using electrical device. Hot plate was used to char the sample before inserting 
into the furnace. After the preliminary ashing with hot plate, the dish was placed in the preheated 
muffle furnace (at 5500 C) and heated for 1 hour. The ash dish was cooled in the desiccator and 
weighted. The ashing procedure was continued until constant weight is reached (M1). Percent ash 
in g/100g honey is calculated using the following formula: 
Calculation and expression of result  
 
M1 - M2 
Ash %   =    -----------   x   100 
M0 
Where M0 = weight of honey taken, M1 = weight of dish + ash and, M2 = weight of dish. 
 
002243.0
)1.log(73190.1 −−= IRW
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3.2.4.3 pH and Free Acidity:  
 
Ten gram of the honey samples were dissolved in 75 ml of carbon dioxide-free water (distilled 
water) in 250 ml beaker and stirred with the magnetic stirrer. Then the pH was measured with pH 
meter (Inolab, Germany), calibrated at pH 4.0 and 7.0. The solution was further titrated with 
0.1M sodium hydroxide (NaOH) solution to pH 8.30 (a steady reading was obtained within 2 
minutes of starting the titration) (Appendix 7.4). For precision the reading to the nearest 0.2ml 
using a 10 ml burette was recorded. Free acidity, expressed as milliequivalents or millimoles of 
acid/kg honey = ml of 0.1M NaOH x 10, and the result expressed to one place of decimals. 
 
Acidity =10V 
Where 
V = the volume of 0.1N NaOH in 10 g honey 
 
3.2.4.4 Hydroxymethylfurfural (HMF) 
 
The determination of the hydroxymethylfurfural (HMF) content is based on the determination of 
UV absorbance of HMF at 284 nm. In order to avoid the interference of other components at this 
wavelength, the difference between the absorbance of a clear aqueous honey solution and the 
same solution after addition of bisulphite was determined. The HMF content is calculated after 
subtraction of the background absorbance at 336 nm. Spectrophotometer operating in a 
wavelength range including 284 and 336 nm was used. 
 
Accurately weigh 5 g of honey in small beaker and transfer with total of 25 ml distilled water to 
50 ml volumetric flask. 0.50 Carrez solution I, mix, was added to 0.50 ml Carrez solution 
II(Appendix 7.4), mix, and diluted to volume with distilled water and drop of alcohol was added 
to suppress foam. It was filtered through filter paper and the first 10 ml filtrate was discarded. 5 
ml filtrate was pipette into each of two 18 X 150 mm test tubes. 5.0 ml distilled water was added 
to one tube (sample) and 5.0 ml NaHS03 solution to other. Mixed well by using Vortex mixer 
and determined. When absorbance is greater than 0.6, sample solution was diluted with water 
and reference solution with 0.1% NaHS03 solution to correct absorbance for dilution. 
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The absorbance of the sample solution against the reference solution at 284 and 336 nm in 10 
mm quartz cells within one hour was determined. When the absorbance at 284 nm exceeds a 
value of about 0.6, the sample solution diluted with water and the reference solution with sodium 
bisulphite solution in order to obtain a sample absorbance low enough for accuracy. When 
dilution is necessary, 
The dilution, D = final volume of sample solution 
                                                   10 
Calculation and expression of result  
HMF in mg/kg = (A284 - A336) x 149.7 x 5 x D/W 
Where:- 
A284 = absorbance at 284 nm 
A336 = absorbance at 336 nm 
 
3.2.4.5 Diastase Activity 
 
The unit of Diastase Activity, the Gothe unit, is defined as that amount of enzyme which will 
convert 0.01 gram of starch to the prescribed end-point in one hour at 400C under the conditions 
of test. Results are expressed in Gothe units (or Schade units) per gram of honey. Filter or 
spectrophotometer with small band interference filter set at 660 nm is used. 10.0 g of honey 
prepared for sampling into a beaker and dissolved completely in approximately 15 ml of water 
and 5 ml of acetate buffer without heating. The solution was transferred quantitatively to a 50 ml 
volumetric flask containing 3 ml of sodium chloride solution and adjusts the volume to the mark 
with water (sample solution). The time from the addition of the diluted starch solution to the 
determination of the absorbance was as constant as much as possible in the calibration as well as 
in determining the diastase activity because the color intensity is time dependent. 
 
10 ml of honey solution was pipette into a 50 ml flask and place it in the 40°C water bath with a 
second flask containing about 10 ml of starch solution. After 15 minutes, 5 ml starch solution 
(Appendix 7.4) was pipette into the honey solution, mixed and started the timer. At periodic 
intervals, for the first time after 5 minutes, 0.5 ml aliquots removed and added rapidly to 5 ml of 
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diluted iodine solution. Water (as determined in "Calibration of the starch solution"), is added 
and mixed well and immediately was read.  
 
The diastase activity is calculated as diastase number (DN) as follows: 
tx
XX
tx
utesDN 300
0.2
0.1
01.0
1.0min60 ==  
tx = reaction time in minutes  
 
3.2.4.6 Reducing Sugar  
 
This method is a modification of the Lane and Eynon, (1923) procedure, involving the reduction 
of Soxhlet’s modification of Fehling’s solution by titration at boiling point against a solution of 
reducing sugars in honey using methylene blue as an internal indicator (Appendix 7.4). The 
difference in concentrations of invert sugar was multiplied by 0.95 to give the apparent sucrose 
content. This method is based on the original method of Lane and Eynon (1923) and is also used 
in the Codex Alimentarius standard (2001). 
 
The amount of water added bring the total volume of the reactants at the completion of the 
titration to 35 ml was calculated by subtracting the preliminary titration (X ml) from 25 ml. 
Pipette 5 ml Fehling’s solution A was pipette into 250 ml Erlenmeyer flask and approximately 5 
ml Fehling’s solution B was added(Appendix 7.4). Add (25-X) ml distilled water, a little 
powdered pumice or other suitable antidumping agent and, from a burette, all but 1.5 ml of the 
diluted honey solution volume determined in the preliminary titration. The cold mixture was 
heated to boiling over wire gauze and maintains moderate ebullition for 2 minutes. 1 ml 0.2 % 
methylene blue solution was added whilst still boiling and the titration was completed within a 
total boiling time of 3 minutes by repeated small additions of diluted honey solution until the 
indicator was decolorized.  
Calculation and expression of result  
=C
2
1000
2
2
Y
X
W
 
Where C = g invert sugar per 100 g honey 
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W2 = weight (g) of honey sample  
Y2 = volumes (ml) of diluted honey solution 
 
3.2.4.7 Apparent Sucrose 
 
The honey solution (50 ml) was placed in a graduated flask, together with 25 ml distilled water, 
heated to 65 o C over a boiling water bath. The flask is then removed from the heated bath and 10 
ml of hydrochloric acid was added (Appendix 7.4). The solution was allowed to cool naturally 
for 15 minutes, and then brought to 20 o C and neutralized with sodium hydroxide (Appendix 
7.4), using litmus paper as indicator, cooled again, and the volume adjusted to 100 ml (diluted 
honey solution). Then the procedure of determining reducing sugar continued. 
Apparent sucrose content = (invert sugar content after inversion - invert sugar content 
before inversion) x0.95 
The result is expressed as g apparent sucrose per 100 g honey. 
3.3 Data Management and Statistical Analysis 
 
The collected data were coded and tabulated for analysis. The statistical analysis used in the 
study varied depending on the type of variable and information obtained. However, since the 
survey study was based on ‘single-visit-multiple-subject formal survey’ methodology, descriptive 
statistics using SPSS version 16.0 was mainly applied such as mean and frequency. Honey 
quality parameters were also analyzed using SPSS version 16.  
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4. RESULTS AND DISCUSSION 
 
4.1 Socio- Economic Characteristics of Households 
 
This section provides an overview of the beekeeping practices of sample respondents in Bure 
district based on the questionnaire survey result and samples collected. In this section, the results 
are presented and discussed more specifically and entirely to the situation of sample households. 
 
4.1.1 Household characteristics 
 
From the total of 120 sample households interviewed to generate qualitative and quantitative 
data on beekeeping, about 98.3% were male headed and the rest 1.7% were female headed. This 
very limited number of female participation agrees with Adebabay (2008). This might be due to 
the fact that even though parts or all of the beekeeping activities were performed by women these 
are reported as the work of men (head of the household).  
 
The average family size of the sample farmers in the study area was 4.92 persons, with 
maximum and minimum family size of 8 and 1 person, respectively. This variable can indicate 
the food needs and competition for resources available. This difference is dealt to be 
insignificant as consulted from the test statistics.  
 
The beekeepers had an average experience of 14.51 years ranges from 1 to 45 years (Table 1). 
The level of beekeepers' experience was taken to be the number of years that an individual was 
continuously engaged in beekeeping. This is what one would expect in a situation where people 
are actively engaged starting from an early age in helping older beekeepers to undertake basic 
tasks. Based on this exposure, young people gradually move on to become independent 
beekeepers as soon as they obtain their own hives (Gichora, 2003). They continue accumulating 
experience by seeking technical advice from fellow beekeepers whenever necessary.  
 
The mean age of the respondents were 41.46 years (with standard deviation of 11.25 years) 
ranging from 20 to 66 years (Table 1). This result showed that beekeeping can be performed by 
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economically active age groups and in most cases people at younger and old age is actively 
engaged in beekeeping activities.  
Table 1: Age, experience, family size and land holding of household heads 
 
 
Of the total households interviewed, 97.5 % are married while 0.8%, 0.8% and 0.8% are single, 
divorced and widows, respectively. With regard to religion, all of the household respondents 
(100%) are Orthodox (Christians). Based on the results of this study, people regardless of their 
marital status undertake beekeeping activities in the district.  
 
Sample respondents were also interviewed to describe their participation and involvement in the 
community and 42.5% were simply members where as about 13.3% have a role in political 
participation (Table 2).  
 
Table 2: Household heads participation in the community 
 
 
     Total sample (n=120)  
Household heads participation N % 
Political leader 16 13.3 
Religious leader 5 4.2 
Elder(yager shimagile) 44 36.7 
Community member 51 42.5 
Kebele  police 1 0.8 
Kebele  team leader 3 2.5 
                                 Total 120 100.0 
 
  Total sample (n=120)   
Socio-economic indicators Minimum Maximum Mean S.D 
Age of household (yrs.) 20.00 66.00 41.46 11.25 
Experience (yrs.) 1 45 14.51 8.73 
Family size 1 8 4.92 1.27 
Land  holding (ha) 0.25 4.49 1.77 0.91 
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4.1.2 Land holding 
 
The average land (plowing, backyard and pasture) holding of the sample respondents during the 
study year was 1.77 hectares (Table 1) which is higher than the National average household land 
holding of 1.0 - 1.5 hectares. About 8.5% of the sample respondents have no private land 
holdings which indicates, beekeeping can be applied even with those have no land. This indicates 
beekeeping can be performed by landless people. 
 
4.1.3 Educational status of the family heads 
 
Regarding educational status, among the sample respondents 15.1% had not received any 
education, while 40.8% percent could only read and write. The rest were at stages of literacy 
ranging from elementary to high school level. More specifically, 22.5%, 15.8% and 5.8% of the 
sample respondents had attended elementary school, junior, secondary and high school, 
respectively (Table 3). 
Table 3: Educational Status of the Head of the Household 
                                            Total sample (n=120) 
Educational Status N % 
Illiterate 18 15.1 
Read and Write 49 40.8 
Elementary  27 22.5 
Junior    19 15.8 
High School  7 5.8 
 
Gichora (2003) noted that for more advanced beekeeping, one should have a good grasp of bee 
biology and behavior of bees for better colony management. Moreover, for illiterate people there 
is a need of intensive training and persuading of beekeepers before distributing movable frame 
hives. Therefore, according to the result of this study the high level of illiteracy (15.1%) in the 
district limits the effectiveness of formal training programs and requires more emphasis to be 
placed on practical demonstration of essential concepts especially in improved beekeeping. 
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4.1.4 Livestock holdings and purpose of keeping 
 
The major livestock reared in the area are cattle, sheep and poultry. The mean livestock holding 
per house hold is shown in Table 4. As an integral part of the mixed farming system, livestock 
production plays a substantial role in the household food security in the area. It meets urgent 
financial need, dietary requirements, draught power, transport, loan repayment, dowry and gift, 
fuel, fertilizer, as a buffer in the case of crop failure, and also for social and cultural functions. 
The most important resources owned by sample households were poultry, sheep and ox.  In 
general, among the interviewed households, 6.7% owned no ox (indicating that resource poor 
farmers are also participating in beekeeping), 5% owned an ox, 46.7% owned two oxen and 
41.6% owned more than two oxen. The mean honeybee colony holding of household 
respondents was 6.48 colonies.  
Table 4: Livestock and honeybee colony holdings of sample respondents 
 
                                                   Total sample (n=120) 
Animal species Minimum Maximum Mean S.D 
Ox  0.00 10.00 2.52 1.46 
Cow  0.00 6.00 1.60 1.33 
Bull  0.00 3.00 0.62 0.89 
Heifers 0.00 3.00 0.60 0.85 
Calves  0.00 4.00 0.96 1.05 
Sheep  0.00 16.00 2.87 3.17 
Goat  0.00 14.00 0.32 1.48 
Donkey  0.00 3.00 0.71 0.88 
Horse 0.00 0.00 0.00 0.00 
Mule 0.00 2.00 0.03 0.22 
Chickens  0.00 26.00 4.38 5.31 
Bee colony*  1.00 66.00 6.48 6.86 
* indicate the three types of hive  
 
According to the interviewed beekeepers, the main purposes of keeping livestock, poultry and 
bee colony were for draught power, cash income, consumption and transport purposes (Table 5).  
 
Cow dung and droppings were also used as fuel and fertilizer. The major sources obtained from 
cattle were milk and milk products. Small ruminants and chicken were slaughtered during 
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festivals and used as source of meat. It also reported that the main purposes of keeping bees were 
source of income and consumption.  
  Table 5: Purpose of livestock keeping  
                                                                                         Total sample (n=120) 
Animal species 
Purpose of keeping livestock (%)            
Cash 
income Consumption 
Draught
Power Transport
Dowry 
and gift Breeding 
Ox  12.2 2.6 84.3 - - 0.9
Cow  15.9 51.1 2.5 - - 30.7
Bull  28.9 11.1 55.6 - - 4.4
Heifers 18.8 29.2 4.2 - 6.2 41.7
Calves  25.0 31.2 - - 7.8 39.9
Sheep  33.7 43.4 - - 6 16.9
Goat  27.3 63.6 - - 9.1 -
Donkey  11.3 - 7.5 81.1 - -
Horse - - - - - -
Mule - - - 100 - -
Chickens  39.5 53.9 - - 6.6 -
Bee colony  50.4 44.5 - - 10.9 4.2
 
4.1.5 Involvement of sample respondents in off-farm activities 
 
According to the survey result 15% of household sample respondents were involved in different 
off farm activities besides beekeeping to supplement their livelihoods. The percent involvement 
and type of off-farm activities are trade (50%), pottery (5.6%), carpenter (27.8%), civil servants 
(11.1%) and guarding (5.8%). The involvement of sample respondents in various off-farm 
activities reflects that beekeeping can be exercised as part time activity to supplement the 
household livelihood. Men (61.1%) ranked first in the degree of involvement in off-farm 
activities followed by parents (men and women) (16.7%), son (16.7%) and women (5.6%). The 
major reasons for involvement in non-farm activities were for income and services fee. The 
minimum and maximum amount of money gained from non- farm activities is 150 and 20,000 
Ethiopian Birr (ETB) per annum, respectively. This indicates beekeeping can be performed side 
by side along with on-farm and other off- farm activities. 
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4.1.6 Availability of credits 
 
According to the results of this survey, 85.0% of interviewed households have access to credit 
services. The main credit sources of the sample respondents were cooperatives (79.2%), Amhara 
credit and saving institution (17.8%), WARDO (2%) and NGO (1%). Purpose of sample 
respondents for accessing credit service was for purchasing fertilizer (48%), colony and 
beekeeping inputs (38%), fattening (9%), buying ox (3%), seed (1%) and herbicide (1%). The 
highest percent of credits for livestock and beekeeping might be attributed to their nature of 
requirement of more capital investment. Moreover, this reflects that interventions in livestock 
sector are profitable and should be given due attention by the government. However, about 
15.0% of the sample respondents have no access to credits for farming operations for defined 
reasons. This is mainly due to high interest rate (30%), late delivery (19.2%), lack of cash for 
down payment (12.5%), restrictive procedure (11.7%), lack of knowledge (10%) & inflexibility 
(9.2%), lack of collateral (5%), (details are indicated in Table 6). Thus, in this regard much has 
to be done to work in creating awareness and solving the above reasons having no access of 
farmers to credit to facilitate the utilization of inputs and technologies for farming activities in 
general and beekeeping activities in particular.  
 
Table 6: Source and problems of credit   
 
ACSI: Amhara Credit and Saving Institute 
                                                                                                       Total sample (n=120) 
Source of credit % Credit problem % 
Service cooperative 79.2 High interest rate  30.0  
ACSI 17.8 Late delivery  19.2  
MOA 2.0 Lack of cash for down payment 12.5 
NGO 1.0 Restrictive procedure 11.7 
                 Total 100.0 Lack of knowledge 10.0 
 Inflexibility 9.2 
 Lack of collateral 5.0 
 No problem 2.5 
                      Total 100.0 
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4.1.7 Beekeeping extension service 
 
The survey work illustrated that 80% had the chance of getting beekeeping extension service 
delivery. This reflects the need for developing concrete and sound beekeeping extension system 
in the future for sustainable beekeeping development in Bure district. According to this study, 
63.3% of beekeepers received improved bee hives and 36.7% did not receive. Of the sample 
respondents, 62.5% were trained and 37.5 % were not trained. The majority of these beekeepers 
reported that they can not transfer the colony from local to frame hives, and even those who can 
transfer were unable to harvest the honey. This might hamper beekeeping technology adoption 
process. Therefore, training must go side by side to beekeeping technology and input provision 
and focus more on practical training or demonstration. Among those who are members of the 
extension service, 53.1 % are extension package participants, followed by follower farmers 
(26%), contact farmers (17.7%) and farmers with no position (5.2%).  
 
According to the results of this survey, only 38.3% of the interviewed households had access to 
field day on bee keeping. From this it can be noted that informal knowledge flow plays vital role 
for sharing of experiences among beekeepers that in turn build up indigenous knowledge like 
swarm control, queen rearing and pest and disease control. Majority of beekeeping activity is 
geared by self-owned form of indigenous knowledge. This again implies the essentiality of 
taking indigenous beekeeping knowledge into consideration in each and every modern 
beekeeping development intervention.  
 
Table 7: Extension participants of respondents on beekeeping in percent 
 
                                                                                                         Total sample (n=120)
Position           % 
Extension package participant           53.1 
Follower farmer           26.0 
Contact farmer           17.7 
No position             5.2 
                              Total            100 
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4.2 Beekeeping practices  
 
Under this section beekeeping practices, sources, numbers, and trends of colonies owned by 
beekeepers, apiary sites, types of equipment used, and the overall beekeeping activities in the 
honey production systems of the study areas are discussed. 
 
4.2.1 Practices of beekeeping in Bure district 
 
Beekeeping in Bure is practiced as a sideline to other agricultural activities. Based on the results 
of this study, there were no farmers that base their livelihood only on beekeeping. Based on their 
level of technological advancement, three distinct types of beehives were used by the sample 
beekeeper farmers in the area. These were local (traditional), top bar (intermediate or 
transitional) and moveable frame (box) hives. 
 
4.2.1.1 Local or traditional beekeeping 
 
This type of beekeeping practice covers the use of traditional techniques of harvesting honey and 
beeswax from bees, using various traditional styles of hives and other equipment.  
 
These hives are fixed comb type because the combs are attached to the top and sides of the hive 
itself and the beekeeper cannot remove and replace them. In some traditional hives only one end 
of the hive could be opened, but in most forms each end of the cylinder is fitted with a removable 
lead. During honey harvesting since many of the hives were “beyond the reach of a man’s arm” 
and only one end is worked at a time, some combs would be left intact without being harvested. 
  
According to the survey result, the number of traditional hives owned/house hold has a mean of 
7.75 with a maximum of 40 hives. The productivity from one traditional hive has a mean of 
8.94kg/hive ranging 3kg to 16kg/hive which is harvested 1 to 3 times per year. As far as the 
shape of traditional hives is concerned, the cylindrical (100%) hive with a length ranging from 
0.75 m and 2.00m and width of 0.2 to 1.0m was the commonly used type of hive by the majority 
of sample respondents. The variability of shapes of traditional hives mainly attributed to the 
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climate condition of the area and the different honey production systems. Beekeepers of Bure 
district construct their traditional hives from different locally available plant species with local 
name Hareg (Solaneco angelatus), Bambo, Shemel (Oxytenathera abyssinica) and Shenbeko 
(Arundinaria alpine) (Fig 2).  
                        
                         
      
 
                   
 
 
Figure 1: Traditional hive placement, catching swarm practice and local hive construction 
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4.2.1.2 Top bar hive beekeeping 
 
According to the survey result, the number of top bar hives owned/house hold has a mean of 0.17 
hives which is very low and needs Bure district Agricultural office to increase the utilization of 
top bar hive since it is a bridge to modern hive technology. The productivity from one top bar 
hives has a mean of 10.66kg/hive ranging from 7kg to 18kg/hive which is harvested 1 to 2 times 
per year. 
 
In the region, Bureau of Agriculture, Non-Governmental Organizations (NGOs) and Research 
Centers introduced top-bar hives since the last decade mostly for demonstration purposes. It has 
been reported that the intervention of SOS Sahel, Agri. Service Ethiopia as well as Honey 
producers, collectors and marketing cooperatives have created a new market opportunity and fast 
transfer of knowledge on improved beekeeping in general and transitional beekeeping in 
particular. With practical training, beekeeper farmers are encouraged to construct the hives from 
locally available materials.  Locally, top bar hives, in most cases, are made from ‘kerkeha’ 
(Arundinaria alpine) and   ‘shembeko’ (Arundo donax), eucalyptus species, and so forth.  Then 
the hives are plastered with fresh cow dung and fumigated with smoking materials. Some 
beekeepers construct their movable comb hives from lumber and others from mud, which is a 
mixture of clay, cow dung and ash. Then the top-bars’ grooves or edges are smeared with molten 
wax to guide the bees.  The only problem for constructing top bar hives by beekeepers is the 
inability of keeping the specific size of top-bars, which require precise width measurement (32 
mm). It is recommended to use a bamboo top bar which is easy to maintain the dimension.   
  
Figure 2: Top bar hive type and its placement 
 44
4.2.1.3 Moveable frame hive beekeeping practice 
 
In modern (frame hive) the average number of hives/house hold is 3.73. However about 55% of 
the distributed modern hives were empty because of lack of equipments (accessories) and lack of 
practical knowledge. The productivity ranges from 8 to 25kg/hive with a mean of 15.56kg. 
Therefore, providing accessories, training and credit availability is the best solution to improve 
beekeeping. Moveable frame hive consists of precisely made rectangular box hives (hive bodies) 
superimposed one above the other in a tier. The number of boxes is varied seasonally according 
to the population size of a colony and increases as the bee population increase and decreases 
likewise. Movable frame hives allow appropriate colony management and use of a higher level 
technology, with larger colonies, and can give higher yield and quality honey but are likely to 
require high investment cost and trained man power (Crane, 1990). 
 
 
 
 
Figure 3: Modern hive placement and suppering practice 
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4.2.2 Reason for involvement in beekeeping and experiences in beekeeping  
 
According to the results of this survey, reasons for involvement of the farmers in beekeeping are 
income generating activity (79.2%) followed by easy to perform with other agricultural activities 
(10.0%), income is used for different house expense (5%), inheritance from parents (4.2%) and 
due to training (1.6%). The level of beekeepers' experience was taken to be the number of years 
that an individual was continuously engaged in beekeeping.  
 
Involvement in beekeeping is significant (p < 0.01) correlated with age, having a correlation 
coefficient of 0.66 and which was in line with Gichora (2003). Thus one could expect the 
situation where people are actively engaged from an early age in helping older beekeepers to 
undertake basic tasks. Based on their exposure, young people gradually move on to become 
independent beekeepers as soon as they can obtain their own hives. They continue accumulating 
experience by seeking technical advice from fellow beekeepers whenever necessary (Gichora, 
2003). Reasons and sources for involvement in beekeeping are indicated in Table 8.  
Table 8: Sources of bee colonies and Reason to engage in beekeeping in Bure district 
  
                                                                                     Total sample (n=120) 
Sources % Reason %
Catching swarms 34.2 Income generating activity 79.2
Buying 25.0 Easy to perform together with other activity 10.0
Gift from parents 22.5 House expense 5.0
Training 10.0 Inherited from parents 4.2
Agri. Office 8.3 Training 1.6
         Total 100.0                              Total 100.0
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4.2.3 Source of foundation colony and apiary site  
 
When sample beekeepers were interviewed to describe their sources of foundation colony, 34.2 
% of the respondents declared that they have got their establishing colonies by catching swarms 
(hanging bait hives on the apex of trees) followed by buying (25.0%), gift (22.5%), , training 
(10%) and Agricultural office (8.3%).  
 
Majority of the sample respondents (48.7%, 34.2% and 1.7% with traditional, modern and 
transitional hive respectively) keep their colonies around their homestead (back yard) mainly to 
enable close supervision of colonies. Some of the sample respondents (47.1, 5% and 0.8 with 
traditional, modern and transitional hive respectively), keep their colonies under the eaves of the 
house. Whereas few others (20.8%, 12.6% and 1.7% in modern, traditional, and transitional hive 
respectively) keep their colonies inside the house. Besides, 0.8% of traditional bee colonies were 
kept in forests that might have been for the sake of accessibility of bee forages (Table 10).  
 
The main criteria for apiary site selection of the sample beekeepers were: close supervision 
(17.5%), owned from ancestors selection  (16.7%), availability of flora (15%), orientation to 
sunlight (13.3%), availability of water (10.8%), free from bee enemies and predator (6.7%), free 
from any animals and human disturbances (4.2%), combinations of criteria (4.2%), wind 
direction (3.3%), and the rest (3.3%) have no apiary selection criteria (Table 9).  
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Table 9: Criteria to select an apiary  
 
                                                                                                      Total sample (n=120)
Criteria % 
Availability of water 10.8 
Availability of flora 15.0 
Free from bee enemies and Predators 6.7 
Close supervision 17.5 
Area  prevailing Wind break 3.3 
Potentiality to beekeeping 5.0 
Owned from ancestors 16.7 
Free from any Disturbance 4.2 
Orientation to sun light 13.3 
Combinations of criteria 4.2 
No selection 3.3 
                             Total 100 
 
 
Table 10: Placement of bee hive 
 
                                                  Total sample (n=120) 
Placement of keeping hive Traditional (%) Intermediate (%) Modern (%) 
Back yard 48.7 1.7 34.2 
Under the eave 47.1 0.8 5.0 
Inside the house 12.6 1.7 20.8 
Hanging near home stead - - - 
Hanging in forest 0.8 - - 
 
4.2.4 Honeybee colony holdings and service years of the hives 
 
The average honeybee colony holding of the sample respondents for traditional, top bar and 
moveable frame hives were 7.75, 0.17 and 3.73 respectively (Table 11). Whereas the maximum 
service years of these three different types of hives were 40, 18, 42 years, respectively (Table 
11). Although service years of moveable frame hive is usually more than 42 years the average 
holding of the hive is low (3.73 hives per household). This indicates that the adoption rate of the 
technology is very low. This might be due to the distribution of frame hives without full 
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technological packages (training and improved beekeeping accessories) which should be given 
due attention. Low adoption and disseminations of moveable frame bee hive is attributed to 
many factors like weak extension services, initial high costs, demand for its own seasonal 
management techniques and other accessory equipment, poor economic background of the 
beekeepers, lack of knowhow, and the like. 
 
Table 11: Honeybee colony holdings and service years of the hive  
 
                                                                                                 Total sample (n=120) 
Type of 
hives 
Number of honeybee colonies   Service years 
Min   Max   Mean S. D Min Max Mean S. D 
Local 0 40 7.75 5.67 2 40.0 14.68 6.52 
Top bar 0 12 0.17 1.26 15 18.0 16.5 2.12 
Frame 0 36 3.73 6.06 1 42.0 19.75 9.82 
S.D = Standard Deviation 
 
The bureau of agriculture was highly optimistic to bring change in honeybee production by 
distributing many thousands of moveable frame hives in the year 2005/06. However, it is likely 
that this number of hives once installed might have fallen into disuse in the absence of an 
effective training and technical support and follow-up system. Most of the development agents 
promoting the use of modern beekeeping technologies in the study areas are not well trained on 
the management of the hive type.  Therefore, there is a need to give them basic training in such a 
way that they can easily understand the technology for its best adaptation and able to delivery 
technical support and services to beekeepers at grass-root level effectively. 
 
4.2.5 Distribution and comparison of traditional, top bar and frame hives  
 
According to the survey result, distribution and sources of hives, 60% and 20% of sample 
respondents replied that they construct traditional and top bar hives respectively, where as 
Bureau of Agriculture and Rural Development is the major supplier and sources (97.1%) of 
frame hives  and 80% top bar (Table 12). From this one can infer that the burden extension 
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service shouldered on Bureau of Agriculture and Rural Development. Hence, involvement of 
NGO’s and research institutes is vital to hasten the extension service process. 
 
  Table 12: Distribution of respondents by source of hives (percent)  
                Total sample (n=120)  
 
Beekeepers were also asked to compare and contrast the types of hives they are use by 
considering different parameters (Table 13).  
Table 13: Comparison of different hives types using different parameters (percent) 
                            Total sample (n=120) 
Parameters 
Type of hives
Local hive TBH Frame hive
V. good Good Poor V. good Good Poor V. good Good Poor
Cost effectiveness 88.9 0.9 10.3 0.9 95.7 3.5 11.1 1.7 87.2
Less dependent on     
   external input 
 
85.5 
 
0.9
 
13.7
 
1.7
 
96.5
 
1.7
 
13.7 
 
0.9
 
85.5
Convenient to construct  92.3 3.4 4.3 4.3 93.9 1.7 4.3 0.9 94.9
Skill of making 65.0 - 35.0 3.5 96.5 - 43.2 1.7 64.1
Swarming tendency 40.2 5.1 54.7 12.2 81.7 6.1 50.4 13.7 35.9
Suitable to harvest 6.0 3.4 89.7 7.8 91.3 0.9 88.0 5.1 6.8
Quality and quantity of  
     honey 
 
5.1 
 
1.7
 
93.2
 
4.3
 
94.8
 
0.9
 
95.7 
 
3.4
 
0.9
Quantity of wax 89.7 10.3 - 10.4 81.7 7.8 - 6.9 93.1
Degree of adoption 75.2 6.0 18.8 10.4 69.6 20.0 13.7 24.8 61.5
Hive comfort 6.0 5.1 88.9 10.4 87.0 2.6 87.2 7.7 5.1
Durability 7.7 26.5 65.8 5.2 72.2 22.6 88.9 3.4 7.7
Easiness to manage 3.4 6.0 90.6 29.6 70.4 - 72.6 23.1 4.3
To get more colony 34.2 9.4 56.4 8.7 87.0 4.3 54.7 7.7 37.6
Suitable to rear queen  
    artificially 
 
- 
 
-
 
100
 
8.7
 
91.3
 
-
 
93.5 
 
6.5
 
-
Hive maintenance 26.5 5.3 68.1 10.6 89.4 - 64.6 5.3 30.1
TBH = Top Bar Hive 
    Source of hives Traditional (%) Top bar    (%) Modern (%) 
Constructed by him/her self 60.0 20.0 - 
Constructed locally and Bought              27.0                 -             - 
Bought from market 11.0 - - 
Supplied by GO on Credit 1.7 80.0 97.1 
Supplied by GO on free - - - 
Supplied by NGO on Credit - - 2.9 
Supplied by NGO on free - - - 
                                     Total 100 100 100 
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From Table 13, it can be concluded that top bar hive seems suitable as a bridge to transit to 
modern hive technology as modern hive requires greater technical know-how and input of 
improved facilities. 
 
Local hive in most cases can be constructed by beekeepers from locally available materials. 
Beekeepers preferred local hive for its convenience to construct, quantity of wax produced and 
cost effectiveness and less dependency on external inputs. It is also used as a bait hive. However, 
beekeepers agreed on that local hives are not productive, easily liable to pests, and characterized 
by their low quality bee product harvest.  According to sample respondents, top bar hive is 
preferred for its better quality of honey and requirement of little knowledge and accessories. On 
the other hand, moveable frame hive is preferred for its better quantity and premium quality of 
honey and suitable for harvesting. However, it is costly and requires skill and accessories. 
During the field survey, it has been observed that the moveable frame hives distributed so far by 
BoARD are not standardized and they have ample drawbacks as the result degree of acceptance 
by users was low. For aforementioned reasons more than 55% of modern hives distributed 
previously to respondent are empty.  
 
4.2.6 Beekeeping equipment 
 
When sample respondents were asked to list the equipment they use, they mentioned a wide 
range of accessories that go hand in hand with traditional beekeeping. For traditional beekeeping 
system, equipment that are required includes smoker, knife, honey containers, bee brush and 
queen cage. These equipments are constructed by the beekeepers or can be purchased from local 
market.  Eighty three percent of the respondents have got locally made beekeeping equipment 
(materials) made by themselves while the remaining (17%) possessed fabricated (smokers, 
gloves and other type of protective clothing). Based on beekeepers opinion, the qualities of the 
materials made locally are very poor.  It was reported by respondents that protective clothes were 
rarely used. Moreover, the protecting clothe were not honeybee proof which can discourage the 
beekeepers to harvest and conduct regular hive inspections more than two hives per day due to 
more bees’ stings.  
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Generally, top bar and moveable frame type hives are demanding more additional beekeeping 
equipment than traditional hive. Top bar hive beekeeping practices require improved beekeeping 
equipment like protective cloth, smoker and chisel; and in addition to these moveable frame hive 
beekeeping requires casting mould, honey extractor and queen excluder. Frame type and top bar 
hive users have better understanding about different types of beekeeping equipment as compared 
to the local hive users. However, the majority of the beekeepers lack protective cloth, smoker, 
casting mould and honey extractors, without which improved beekeeping practices can not be 
successful.  Therefore, the adoption of improved beekeeping practices also relies on the supply 
of these basic materials (Table 14). 
 
 
Table 14: Availability of beekeeping equipments in different sources 
 
                                                      Total sample (n=120) 
Bee equipment type Homemade (%) Locally made and 
purchased (%) 
Purchased and 
available on credit (%) 
Provided by GO 
and NGO (%) 
Hive 49.1 36.6 22.1 23.7 
Smoker 14.5 10.9 6.5 - 
Veil - 5.0 2.6 - 
Gloves - - 2.6 - 
Overall - - 2.6 - 
Boots - - 2.6 - 
Water sprayer - - 6.5 - 
Bee brush - 5.9 6.5 - 
Queen catcher 26.4 - - - 
Queen excluder - - - 18.2 
Chisel - - 10.4 - 
Knife 0.9 20.8 - - 
Embeder - - - - 
Frame wire - - - 3.5 
Honey presser - - 15.6 25.5 
Bee wax (pure) - 8.9 1.3 - 
Casting mold - - 7.8 23.6 
Uncapping fork - - - - 
Honey extractor - - 3.9 5.5 
Honey strainer 9.1 4.0 - - 
Honey container - 7.9 9.1 - 
Total 100 100 100 100 
TBH = Top Bar Hive 
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4.2.7 Honeybees and their behaviors as described by farmers 
 
Based on their indigenous knowledge, beekeepers have their own methods of categorizing their 
honeybees, mostly based on the color of the honeybees. Sample respondents were asked to 
describe local name of their honeybee colonies. They described the honeybees of their area as 
(47.7%) both Wanzie or Shimbrie (nearly yellow color) and Shanko  (black color) types of 
honeybees while others have Wanzie (7.5%), Shanko (12.5%),  Wanzie and mixed type (5.8%), 
Shanko and mixed type (6.7%), Wanzie, Shanko and mixed (20.8%) based on color. The race is 
similar to A.m bandassii located on sub moist central highland of the region (Nuru, 2002). 
Beekeepers are also familiar with the physical appearance, productivity and temperament of 
local honeybees and reported that both yellow and dark colored varieties occur together in the 
same colonies. This might be due to the fact that the queen may be mated with drones that come 
from different hives having varied colors.  
 
Sample respondents were also asked to describe preference of their honeybee colonies and 
majority of them replied that they highly prefer shanko to other types (69.7%). Majority of the 
respondents (69.7%) characterized Shanko as more productive, tolerant to starvation and other 
problem and is hard worker than other types of honeybees with smaller body size. The degree of 
preference to Wanzie by beekeepers might be due to their assumption that this variety has gentle 
behavior (Table 15).  
Table 15: Behavior of honeybee varieties based on beekeepers’ perception 
 
Total sample (n=120) 
 Shanko (%) Wanzie (%) 
Characteristics V. good Good Poor V. good Good Poor 
Aggressiveness 65.5 24.5 10 21.3 49.1 29.6 
Productivity 50.0 37.3 12.7 24.5 36.4 39.1 
Swarming 
tendency 
45.0 38.5 16.5 37.4 40.2 22.4 
Absconding 39.4 34.9 25.7 48.1 33.5 18.4 
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4.2.8 Beekeeping training   
 
From this study, it was found that two modes of training prevail in the existing beekeeping 
system of the district, that is, informal and formal training in improved beekeeping practices. 
Beekeepers receive training in traditional beekeeping methods from an experienced family 
member or local beekeepers which can be considered as informal training. Apart from the 
informal experience sharing, in Bure district formal training in improved beekeeping is offered 
by BoARD at different levels, Development agents and some NGO’s.  
 
About 62.5% of respondents have got training in beekeeping activities on improved beekeeping 
practices with a mean of two days, whereas as, 37.5 % of the sample farmers had no chance of 
getting training. Out of the trained respondents, 96.7% of them need additional training. This 
failure to render training will make the adoption of improved beekeeping practice impaired. 
Therefore, to facilitate and enhance the adoption of improved beekeeping practices, training on 
improved beekeeping practices should be given to elite beekeepers accompanied with provision 
of full productivity enhancing technology packages. 
  
The training can bridge technical gaps and equip the beekeepers with basic knowledge on how to 
operate improved hives and bee equipments, basic bee biology, manipulate honeybee colonies, 
record keeping, grow appropriate bee forage plants, new processing techniques for production of 
higher quality products and its marketing. 
 
4.2.9 Trends of Honeybee products production in Bure district 
 
Respondents agree that 42% in traditional, 66 % in top bar and 52.5% in modern hive, the trend 
of honeybee production during the period from 2004 – 2008 has reduced for any one of a 
multitude reasons. This agrees with the results of Kerealem (2005). Kerealem (2005) reported 
that the mean amount of honey produced over the years of 2000-2004 in Amaro wereda declined 
while that of Enebse was relatively constant. The sample of respondents indicate reasons for 
decreasing trend of bee products as shortage of bee forage (17.6%), drought that can be 
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manifested with rain fall distribution (16.0%), pesticide and herbicide application (11.8%), lack 
of water (10.9%), poor management (9.2%)(Table 16).  
 
On the other hand, 34.0%, 33.3% and 39.0% in traditional, intermediate and modern hive 
respectively of the respondents have replied that the trends of bee products in the given years 
have increased. These respondents assumed the increased trend of bee products to be getting of 
additional colonies, adoption of improved beekeeping practices and aforestation programs. On 
the other hand, 22.6%, 66.7% and 5.1% in traditional, intermediate and modern hive respectively 
of the respondents perceived the trend to be constant.  
 
From this we can conclude that in Bure district honeybee products production was in a 
decreasing trend due to shortage of bee forages, drought, pesticides and herbicide application, 
lack of water and poor management in order of importance.   
 
Table 16: Reason for decreasing trend of hive product and colony 
 
 
                                                                                                                    Total sample (n=120) 
Problems % 
Lack of bee forage 17.6 
Lack of water 10.9 
Drought 16.0 
Absconding 4.2 
Pest and predator 5.9 
Disease 3.4 
Pesticide and herbicide application 11.8 
Death of colony 4.2 
Increase price of honey 1.7 
Increase cost of production .8 
Lack of credit 2.5 
Bad weather 11.8 
Poor management 9.2 
                             Total 100.0 
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4.2.10 Incidence of absconding and migration 
 
 
Honeybee colonies abandoned their hives at any season of the year for different reasons. 
According to the response of the respondents, 75.0 % of absconding incidence of honeybee 
colonies was recorded in traditional hives. The incidence from top bar and frame hives were 5% 
and 20% respectively. Regarding the types of honeybee colony Wanzie, (52.5%) absconds 
frequently followed by Shanko (47.5%).  
 
The reported reasons for absconding of bee colonies as indicated by respondents were lack of 
bee forage (25.3%), incidence of pests and predators (18.4%), bee poisoning (14.9%), bad 
weather condition (13.8%), bee diseases (11.5%), poor management (9.2%) and swarming 
(6.9%). The mean number of bee colony absconded in the sample respondents was 2.60 per 
household with a minimum of 1 colony and maximum of 8 bee colonies.  
 
According to the respondents, migration of bee colonies occurred from March to May ranks first 
(63.3%) followed by June to August (26.7%), September to November (5.6%) and December to 
February (4.4%). From the results of this survey, one can associate the cause of migration from 
March to May (63.3%) with lack or scarcity of bee forage, which has contributed about 25.3% of 
the share from the reasons of migration.  
 
On average due to absconding a beekeeper looses 2.60 colonies per household multiplied by 
117.50 birr (mean price of a colony during the study year, 2008/9 gives 305.50 ETB per 
production year per household and mean yield from three hives is 11.7kg multiplied by mean 
price of honey 19.16 birr gives 582.84 birr losses from 2.6 colonies per year per household. 
Therefore, every beekeeper should get basic training on colony management factors to the extent 
of reducing absconding and migration rate. To reduce and control migration, respondent 
beekeepers exercises different traditional and improved ways of migration control like 
supplementary feeding (26.7%), smoking hive with local attractant material like Zekakebe, 
Keberch, Woyra, Bedesa, Lole, Yemesrch, Tegsar, and Dengay saber (22.2%), frequent 
inspection (15.6%), transferring of colonies to other hives (14.4%), cleaning apiary (14.4%), 
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migrating (5.6%) and no measure taken (5.6%). According to the respondents, bees absconding 
vary from season to season. September to November accounts for reproductively swarmed 
colonies. This might happen due to lack of close supervision of colonies and incomplete 
harvesting of honey, which leads the bee colony into congestion and ultimately to creation of 
swarm to depart the mother colony. In general, as absconding and migration are the ultimate 
occurrence of poor management, honeybee colonies should be well managed year round with 
special emphasis to dearth periods and season of reproductive swarming.  
 
4.2.11 Incidence of Reproductive Swarming 
 
Reproductive swarming is a common phenomenon in honeybee colonies. About 54.7 % of the 
respondents replied that there was an incidence of reproductive swarming during the study year 
(2008/9). The mean reproductive swarming incidence per household was 0.41 colonies for local 
hives, 0.56 colonies for top bar hives and 1.55 colonies for frame hives with maximum colonies 
of 15 for local, 12 for top bar and 16 for frame hives due to transferring, suppering, increasing 
the volume of hive, inspecting and other management problems. About, 85.80% of the sample 
respondents have experience of catching incidental swarms that can be transferred to other hives 
(70.3%), return to the original hive (34.2%) and offer for selling (4.4%). 
 
4.2.12 Control of reproductive swarming  
 
The most frequently ways of controlling reproductive swarming by the respondent beekeeper 
were removal of queen cell (46.2%), killing queen of the swarm and reuniting of honeybee 
colony to its mother (28.2%), suppering (2.6%), use large volume of hive (1.7%) as colony 
increase and kill new emerged queen (0.9%).  
 
Moreover, some indigenous knowledge like smoking with bone of dead horse or mule (10.3%), 
spraying mule urine (5.1%), fumigating the hive with white etan (1.7%), ‘ambacho teketila’  
‘and Yejart eshoh’ (2.6%) were also exercised by beekeepers.  In order to identify and verify this 
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indigenous knowledge, further research is required.  However, due to the need for additional 
colonies, 5% of the beekeepers did not apply any reproductive swarming control methods.      
 
4.2.13 Inspection of honeybee colonies 
 
Sample respondents were interviewed to describe the frequency of inspecting their apiary and 
honeybee colonies and 33.3%, 20.8% and 16.7% of the respondents replied that they take a look 
externally into the hives every day, every month and weekly (Table 17). Moreover 46.7%, 20.6% 
and 7.5% of respondents inspect internally if necessarily, every month and every fifteen days 
respectively. Though, inspection of hives and apiary is indispensable to safeguard honeybee 
colonies from different natural disasters and various hazards (pests, diseases and chemical 
poisoning), respondent beekeepers believe in that visiting the apiary and the hive externally or 
internally during rainy season causes diseases. For this reason, during rainy seasons the apiary is 
covered with grasses which may intern serve as a hiding place of pests of honeybees. 
 
Experiences show that external colony inspection can be done at any season, however, caution is 
required in what season and at what frequency the internal inspection should be conducted. In 
this regard, training beekeeper farmers is essential.  
  
Table 17: Percent distribution of frequency of external inspection of apiary by farmers  
 
                                                                              Total sample (n=120) 
                                                                            Type of inspection 
Inspection frequency External (%) Internal (%) 
Every day 33.3 - 
Every three day 5.0 0.9 
Weekly 16.7 18.7 
Every fifteen days 10.0 7.5 
Every month 20.8 20.6 
Not at all - 5.6 
If necessary  14.2 46.7 
                                    Total 100 100 
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4.2.14 Colony marketing and labor sources 
 
Honeybee colony marketing is becoming known practice in Bure district of Amhara region in 
which colonies are carried to market when a beekeeper household decides to sell his/her own 
colony for cash income. Due to its recently emerging exercise, only a small portion of the 
respondents (14.4%) had the experience of selling honeybee colonies. The price of one bee 
colony ranged from 75.00 to 160.00 ETB with an average of 117.50 (ETB). According to the 
respondents, the selling price of one bee colony is drastically increasing from time to time. This 
fact may be attributed to decrease in trend of honeybee colonies (due to environmental 
degradation, intensification of agriculture, poisoning of honeybees) and increased attention to the 
beekeeping sub-sector by the government by involving non-beekeepers through improved 
beekeeping practices. 
 
Understanding about the current demand and price of bee colony, one can note that rearing and 
selling honeybee colony can be an opportunity and sole means of livelihood earnings. Therefore, 
it is one of the intervention areas to enable and make specialize some of the elite beekeepers at 
different places of the district to embark on such rewarding venture. 
 
 
Figure 4: Beehive and colony marketing in Bure district 
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Figure 5: Colony marketing in Bure district 
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The entire sample respondents have no experience of using hired labor for beekeeping activities 
and this is mainly because of presence of sufficient family labor (88.3%). Moreover, those 
respondents which lack family labor also have no experience of using hired labor due to high 
wage of daily laborer (9.2%), no labor for hiring (1.7%) and shortage of daily laborer (0.8%).   
 
Generally, from this finding, it can be learnt that all family members are directly or indirectly 
involved in beekeeping activities. Concerning the roles of women in relation to beekeeping 
activities, the respondents replied that women are involved in hive making, plastering and 
smoking hives, colony transferring, assist during honey harvesting, storage, processing and 
marketing of hive products. However, the sample respondents agreed that on participation of 
women in beekeeping activities to be very low mainly because of fear of bee stings and lack of 
experience (Table 18).   
  
Table 18: Gender differentiation or role of the family members in beekeeping activities 
                                                                                                                 Total sample (n=120) 
 
Colony inspection 
 Family member participation (percent) 
Children Adult male Adult female Adult male 
and female 
All 
family 
Colony selection 5.0 88.3 1.7 4.2 0.8 
Hive making 3.3 87.5 2.5 3.3 3.3 
Hive sanitation 7.5 42.5 1.7 40 8.3 
Colony transferring 4.3 64.7 2.6 24.1 4.3 
Honey harvesting 5.0 61.7 1.7 30.8 0.8 
Honey processing 1.1 50.0 5.7 39.8 3.4 
Honey transport 2.5 16.7 15.0 58.3 7.5 
Honey storage 0.9 21.4 50.4 27.4 - 
Honey selling 1.7 29.2 8.5 60.8 - 
Wax extraction 4.5 34.1 17.0 39.8 4.5 
Use of income - 8.3 2.5 48.3 40.8 
Get credit 5.1 37.6 4.5 50.4 2.8 
Use of credit - 2.8 1.8 51.4 44.0 
Total 100 100 100 100 100 
 
In this study, there was no strong cultural taboo that prohibits women from undertaking 
beekeeping activities. But, according to some beekeepers, women are not allowed to visit the 
apiary during menstrual period. Generally, provision of practical training, protective cloth, 
beekeeping accessories and introducing affordable and appropriate beekeeping technology in the 
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form of top-bar hive may be one step towards promoting the role of women in beekeeping 
development. In addition, placing of hives at suitable location for women has to be developed 
and tested with users at local condition (Adebabay et al, 2008). 
 
4.2.15 Honey production and season 
 
The amount of honey produced from one bee hive per year varies from places to places, which in 
most cases is determined by the existences of plenty pollen and nectar source plants and the level 
of management & input. The maximum amount of honey harvested from traditional, top bar and 
frame hive were 16, 18 kg and 25 kg respectively and the minimum records from all three type 
of hives in the study areas were 3 kg, 7 kg and 8kg (Table 19). These results are indicators of the 
existence of room for increasing performances of these beehives through good management 
practices coupled with favorable beekeeping environment. This also notes us that we are still 
bellow the line of productivity what the beekeeping industry can perform. Based on the results of 
the current study, the average amount of honey harvested from traditional, top bar and frame 
hive were 8.94 kg, 10.66 kg and 15.56 kg per hive respectively (Table 19). The honey value 
obtained from traditional hive is higher than the national average yield (5 kg) and the result 
reported by Workneh et al., (2007) that states the average amount of honey harvested per 
traditional hive in West, South West and North Shewa zones to be 6.2 kg.  
 
Table 19: Average Productivity of different hives 
 
                                                                          Total sample (n=120) 
Hive Types Min. Max. Mean                S.D 
Traditional hive 3.00 16.00 8.94 2.84137
Topbar hive 7.00 18.00 10.66 3.98330
Modern hive 8.00 25.00 15.56 4.38584
 
The sample respondents reported to harvest their honey in one distinct harvesting season, that is, 
from October to December (Table 20). Based on the results of this study, in the district honey 
was harvested once or twice, and in some cases even three times which indicates the presence of 
high potentiality of the area (Table 20). Of the total respondent beekeepers, 22.0%, 42.5% and 
44.7% reported that they harvest honey only once in a given production year from traditional, top 
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bar and frame hives respectively (Table 20). There are farmers that harvest more than once per 
year in the study area.  According to CACC (2003) report the average frequency of production 
for all the three type of hives used in Amhara region were once and ranged from one to two. 
Table 20: Season and Frequency of harvesting honey (percent) 
      Total sample (n=120) 
Hive type Months of harvesting (%) Frequency of harvesting (%) 
 Oct. – Nov. Oct.  - Dec. Nov. – Dec.  Once Twice Trice 
Traditional 35.3 21.0 43.7  22.0 55.1 22.9 
Intermediate 50.0 16.7 33.3  42.5 57.1 - 
Modern 40.8 25.0 34.2  44.7 55.3 - 
Source: Survey data 
4.2.16 Storage (Packing) Practices of honey in Bure District  
 
The majority of the sample households responded that they do not store honey primarily because 
of high demand for cash and secondly because of lack of storage facilities. Honey is mostly 
harvested prior to harvesting period of major food and cash crops and hence sales of honey 
serves to satisfy farmers' immediate cash needs to cover fees and taxes and fertilizer loan. Some 
beekeepers that have no pressing problems keep the honey for prolonged period to get better 
price in off time.  
 
Nearly 53.4% of respondents sold their honey immediately after harvest. The remaining 28.2%, 
8.5%, 5.9%, 2.5% and 0.8%  sold during one, two, three, four and five months after harvesting 
time respectively. Because many beekeepers in Bure were not members of the Honey Collection 
and Marketing Cooperative, they sell their honey to other customers. This may not give them an 
opportunity to benefit from rise in price in off-seasons, when the cooperative usually sell the 
honey to the processors in the form of dividend.  
 
Although honey is generally produced chiefly for sale, farmers do keep some amount for 
different purposes. In Bure, the harvested honey was used for income generating (69.1%), home 
consumption (12.4%), and cultural ceremonies (7.8%), as a medicine (5.8%) and as a beverage 
(4.9%). As reported by the sample respondents, plastic bucket (46.7%), and plastic sack (40.0%), 
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gourd (10.8%) and animal skin (2.5%) were used to store honey for short period. However, these 
are technically not appropriate storage facilities as they result in serious quality deterioration. 
 
4.2.17 Honeybee Feeding and Flora Condition 
 
Honeybees store honey for their own consumption during dearth period. Beekeepers are 
harvesting honey, which the honeybees stored for themselves. As a result, honeybees face 
starvation due to lack of feed. To overcome the problem, supplementary feed is required for the 
honeybees. In this study, it was found that 58.3% of the respondents are providing 
supplementary feed. The supplementary feeds include beso, shiro, sugar syrup, honey and water 
mixtures and peeper. In addition to supplementary feeding, planting bee forage is also required to 
get the intended honey yield. Bee forage determines the amount of honey yield obtained. The 
existence of more bee forage results in high honey production provided that other factors are 
suitable for honey production. In the study area, there was no improved bee forage promotion 
except introducing some species by IPMS project like Desmantus spp. However, there was an 
extension activity, which encourages beekeepers to grow indigenous bee forage. According to 
this study 82.5% of beekeepers grow different local bee forages like Tenadam, Girawa, Gesho, 
Sunflower, Sesbania, Yekelem abat, Wolkef, Wanza, Eucalyptus, and Nuge (scientific name are 
indicated in Appendix 7.1). 
 
Figure 6: Honey bee flora in Bure district 
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Among many factors, availability of potential flowering plants and ample sources of water for 
bees are the two major parameters for an area to be considered as potential for honey production.  
According to the results of this survey, the honeybee plants of the study area comprise trees, 
shrubs, herbs and cultivated crops and the species with their composition and population varies 
widely from area to area. The region’s vegetation cover is quite small especially the high forest 
area is not greater than 5% (BoA, 2003b). This shows that in the region there is high degradation 
of natural resource base, and demands strong conservation and rehabilitation efforts.   
Interviewed beekeepers were asked to list major honey plants in their localities. Some important 
honeybee plants of the study areas mentioned by respondents are recorded in vernacular 
(common) and scientific names with their flowering calendars (Appendix Table 7.1). The 
scientific names were determined using reference books of Fichtl and Admassu (1994) and 
Azene et al. (1993).  
 
The beekeepers also described the flowering periods of honeybee floras of their localities. 
Whenever feed shortage happens, respondents provide supplementary feed mainly during March 
to May (78.7%) followed by from December to February (11.5%), June to August (6.6%) and 
September to November when not suitable to bees (2.8%). In most cases external and mass 
feeding was exercised by the beekeepers. This approach is believed to create condition, for 
fighting of bee colonies and attraction of insects and honeybee enemies to the apiary. Therefore, 
feeding of colony using in-hive mode of feeding should be rather exercised. To mitigate the 
shortage of feed for their bee colonies, respondent’s plant bee forages around their apiary while 
some respondents reported to leave some amount of honey un-harvested for the subsequent dry 
period. Of the total beekeepers interviewed, about 82.5% of the respondents plant different type 
of honeybee floras around their apiary. Thus, plantation of multipurpose, drought tolerant, pollen 
and nectar rich  plants and conservation of natural resources and integrating these activities with 
the development of apiculture should be the major concern of the region at all levels. 
 
Honeybees collect water from streams (63.2%), rivers (36.2%) and the rest from springs, ponds, 
watering tanks, standing pipes and from other available sources. Honeybees use large quantities 
of water to dilute their brood food and to cool the hive by evaporation during dry seasons. If 
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colonies are not placed nearby source of clean water, it is desirable to provide water particularly 
during dry seasons. If suitable drinking water is available in the immediate surroundings with in 
500 m from the apiary, provision of water is not required. In many literatures, water is mentioned 
as equally important as bee forage to the honeybees (Jones, 1999; Paterson, 2006). Honeybees 
elapse most of their time in collecting water for major purpose of rinsing the collected nectar and 
keeping the micro-climate of their hive. 
 
4.2.18 Poisoning of Honeybees 
 
 
The beekeepers were asked whether their bees get incidence of poisoning or not. Accordingly, 
89.2% of the respondents replied positively. According to the sample respondents 97.5% of the 
bees poisoning occur due to agro chemicals mainly insecticides and herbicides, whereas 2.5% of  
the case occurs due to poisoning from plants like Bisan (Croton macrostachys), Semiza(Justitia 
schemperina), Gerawa (Venonia spp),Toto hareg (salanecio angertus), Kulkual (Euphorbia spp, 
Legeta (Grewia ferruginea) and Donga (Apodytes dimidiate). However, these need to be 
confirmed by research. Honeybees can be poisoned by chemicals and poisonous plants. The 
chemicals used for crop protection are the main pesticides that kill the bees. The use of 
chemicals and pesticides for crop pests’, weeds, Tsetse fly, malaria and house pests control 
brings in to focus the real possibility of damaging the delicate equilibrium in the colony, as well 
as contamination of hive products. To control poisoning by chemicals, nearly 17.1% of 
respondents use chemicals far from apiary, 13.8% use hand weeding, 6% close the hive entrance 
during application, 3.4% adjust time of chemical application and 57.4% do not use any control 
measures for chemical poisoning. So strategies for chemical poisoning from the regional 
government should be very important. Nectar or pollen of poisonous plants was reported to be 
toxic to the bees themselves, and those in which the honey produced from their nectar are toxic 
to humans (Kerealem, 2005). Removing those poisoning plants around apiary and developing 
improved and local bee forage species is the solution.   
 
4.2.19 Honeybee Pests, Predators and Diseases 
Respondents were asked to identify honeybee diseases and major pests. Based on the result of 
this study, the existence of pests was a major challenge to the honeybees and beekeepers. After 
 66
having identified the major pests facing the beekeeping activities, farmers were requested to rank 
them and the result indicated that ants, wax moth (Galleria mellonella), bee-eater birds, spider, 
bee lice (Braula coecal.), honey badger (Mellivora capensis), termite, small hive beetles 
(Aethina tumida) and snake were the most harmful pests  in order of decreasing importance 
(Table 21). Based on the results of this survey, 65% of sample respondents had observed 
honeybee diseases in their hive. The beekeepers recognized that their bees could suffer from 
disease locally known as ‘mich’, or ‘abrek’ or ‘muashegn’ (78%), which result in mass death of 
adult honeybees in the hive. However, the beekeepers did not known the real causes. Some 
beekeepers also responded as if they observed brood disease (3.8%), which results in bad smell 
of the hive and formation of worms and others responded (17.9%) the presence of ‘mich’ and 
‘tel’. In reality, there is no honeybee disease that is known to create worm in the hive. The 
perception of the beekeepers in the formation of worms due to disease has had probably happen 
due to lack of knowledge of differentiating the damage caused by honeybee diseases and larvae 
of wax moth. The latter is known to affect the bee’s comb through its larvae with which the 
beekeepers get confused worms formed due to disease. 
 
Table 21: Percent and ranks of major pests and predators 
                                            Total sample (n=120) 
Major pest and predator % Rank 
Ants 26.7 1 
Wax moth 17.5 2 
Bee lice 11.7 3 
Beetles 8.3 4 
Spiders 6.7 5 
Wasps 4.2 7 
Prey mantis 3.3 8 
Lizard 5.0 6 
Snake 2.5 9 
Monkey 1.7 10 
Birds 8.3 4 
Hamagot  /shelemetmat/ 4.2 7 
      Total 100.0  
 
Besides to identifications, beekeepers of the Bure district have serious concern and have rich 
experience and various practices in controlling some of the honeybee pests (Table 22). 
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Table 22: Major enemies of bees in Bure district as ranked by respondents and preventive measures 
 
Pest and  
predator 
Preventive measures 
Ants Clean apiary, Place fresh ash and urea fertilizer around the base of a hive stand, 
plastering hives stands with mud, spraying garlic juice, malatin and hot water, 
burning the ants with fire, destroying ants nests, use of white eucalyptus leaves as 
repellant, plastering of thin rubber sheets and metals between the hive and hive 
stands, pour used engine oil around the hive stand and keeping weeds well away 
from the base of the hive stand. 
Wax moth Clean apiary, remove old comb, and strengthen the colony, fumigation with 
cotton cloth and sorghum bran, rubbing with recommended plant materials like 
Vernonia amygdalina, spraying garlic juice. 
Bee lice Clean apiary, fumigate with Olea Africana and cigarette and sorghum bran and 
make the colony strong.  
Beetles Clean apiary, narrowing the hive entrance, hand picking and kill, cover r opening 
of hive. 
Spiders Clean apiary, removal of spider’s web and killing. 
Wasps Clean apiary  
Prey mantis Cleaning apiary 
Lizard Clean apiary, use spin around and kill 
Snake Clean apiary, smoking with plant material and kill 
Birds Putting something (cloth, festal…) and spin around the hive and, Killing using 
‘wonchif   
Hamagot   Use spin, killing, fencing and chasing with dogs 
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4.2.20 Indigenous Knowledge of Beekeeping 
 
In Bure district, beekeepers have rich indigenous knowledge on hive management and utilization 
of hive products. According to the responses of the respondents, the indigenous knowledge used 
by the beekeepers in the study areas includes controlling reproductive swarming, prevention and 
minimization of bee stings, strengthening of colony, bee product as local medicine, disease 
investigation, disease control, reduction of pain of bee stings, biological control of honeybee 
enemies, colony multiplication, swarm catching, identification of adulterated honey and 
increasing shelf life of honey (Table 23) but some of this indigenous knowledge need to be 
supported by scientific findings. 
 69
Table 23: Indigenous knowledge of beekeepers  
 
Descriptions   Indigenous knowledge 
Reproductive 
swarming 
Fumigation with bone of dead mule and horse, white ‘itan’, wheat bran and plant 
materials, spraying urine of mule, removal of queen cells, increase hive volume, 
rubbing with ‘kega’(Rosa abissiniac), ‘keseye (Lippia adoensis), ‘Zikakibe (Ocimum 
basilicum), kebercho, and ‘Tosign’ (Lhymus schimperi) 
    
Bee sting 
prevention 
Protective materials, naked body, smear hand with honey, smoking and spraying 
of milk and water, put cloth near hive for adaptation, and avoid smelling 
materials (perfume, lemon…), black cloth 
 
Bee sting pain 
minimization 
Removal of stinging apparatus, eating young brood, pollen and/or honey, drinking of 
boiled water and honey mixture for vomiting, ointment with fresh soil, honey and butter 
 
Bee colony 
strengthen  
Supplementary feeding (sugar, flour syrup, pepper and barley flour), uniting of colony, 
add brood comb, replacing the weak colony with strong queen 
 
Bee product as 
local medicine 
Stomachache when mix with coffee, inflammation, coughing, malaria, anthrax, tonsil, 
heart failed, source of energy, vomiting (as a mixture of honey and coffee) and cattle 
diseases  
  
Disease 
investigation 
Visual observation: decrease of colony, mass death of honeybees, unusual buzz of bees, 
bad smell of brood, disability of flying 
 
Disease control Cleaning of apiary and hives, no entering into apiary from June to September, 
transferring the diseased colony to new hives, removal and burning of old brood and 
diseased colony, fumigation of ‘white itan’  (gum of Boswellia papyrifera) 
 
Adulterated 
honey 
Incomplete burning of honey when heated, unusual color, bad aroma and test, not 
granulated  
 
Honey 
harvesting 
season 
Observation (honey aroma, cluster of bees outside the hive, opening of the hive), 
decline of foraging activities, ventilation of the hive by bees, knocking the hives, death 
of drones 
  
Increase shelf 
life of honey 
Using plastic bucket, plastic sack, gourd, and glass materials 
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4.3 Processing and Marketing of Hive Products in Bure District 
 
According to the result, 73.3% of the respondents were straining honey before marketing 
whereas 26.7% of them had no practice of straining honey. The sample respondents believe that 
straining of honey improves its quality, and will be sold at high price (78.7%), satisfies the 
consumer (3.4%), comfortable during eating (6%) and helps to produce high amount of beeswax 
(12.4%).  The reason of respondents for not straining honey was, lack of straining materials 
(21.2%), lack of knowledge (36.4%), amount of honey will be reduced when strained (12.1%) 
and lack of material and knowledge (21.2%). From those which have practice of straining honey, 
32.6% used honey extractor, 7.9% used cloth, 5.6% sieve materials, 3.4% simple decantation and 
the rest 50.6% simply crush and squeeze the honey comb and remove the floating impurities by 
hands. According to the results of this survey, the mean price of strained honey is 22.17 Birr/kg 
with minimum 18 and maximum 28 Birr/kg. 
 
In general, in the study area, processing of crude honey into table honey and the crude beeswax 
into pure form is not practiced by the beekeepers. It was reported that very often, only few 
beekeepers collect crude beeswax from their apiary and used as a candle light at home or give 
the produce as an offer to Orthodox churches. Consequently, beeswax was not often harvested 
for market in the study areas, but only few farmers do so for home use. The major reason was 
lack of knowledge of its use (57.1%), lack of processing skill how to harvest it (21.4%), absence 
of demand in the local market (14.3%) and lack of processing material (7.1%).  
 
Producers grade their honey for sale based on personal evaluation, but there was no given 
standards for quality differentiation. About 60.5% of the sample farmers do grade their honey, 
but this was very low because of absence of clear market incentive.  
 
The major product of beekeeping sold to market in Bure district was honey (97.5%), bee colony 
(46.7%), bee hive (8.3%) and bee wax (5.8%).  
 
Color of honey determines the utilization of honey (medicinal, tej making, table honey making 
etc. (Table 24) and the market price. Regarding the price of honey, white and yellow honey 
fetches the higher price (Table 25). 
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Table 24: Percent distribution of utilization of honey by color 
 
                                                                            Total sample (n=120) 
  Description  (percent) 
 
Color of honey 
Cash 
income 
Home 
consumption 
Income and 
home 
consumption 
Risk 
aversion 
Birth 
making 
Tej 
making 
Red honey       
   Excellent - 8.5 2.6 1.9 4.4 3.7 
   Very good 5.1 4.2 4.3 10.3 1.8 9.3 
   Good 30.5 40.7 29.9 40.2 34.5 25.0 
   Poor 26.3 15.3 16.2 13.1 14.2 20.4 
   Very poor 38.1 31.4 47.0 36.6 45.1 41.7 
White honey       
   Excellent 39.5 18.4 29.1 15.9 19.4 17.9 
   Very good 41.2 32.5 45.3 40.2 54.4 39.6 
   Good 17.6 20.2 20.5 17.8 20.4 21.7 
   Poor 1.7 15.8 2.6 14.0 4.9 17.9 
   Very poor - 13.2 2.6 12.1 1.0 2.8 
Yellow honey       
   Excellent - 7.6 0.9 7.5 11.3 - 
   Very good 1.7 12.6 3.4 14.0 4.3 - 
   Good 25.4 29.4 17.9 16.8 22.6 - 
   Poor 52.5 37.0 55.6 54.2 45.2 - 
   Very poor 20.3 13.4 22.2 7.5 16.5  
Black honey       
   Excellent - 13.3 2.6 17.3 6.2 0.9 
   Very good 19.3 30.8 17.9 26.4 20.4 34.6 
   Good 21.8 10.0 28.2 19.1 22.1 11.2 
   Poor 19.3 17.5 24.8 2.7 23.9 13.1 
   Very poor 39.5 28.3 26.5 34.5 27.4 40.2 
Mixed honey       
   Excellent 60.8 53.9 64.4 57.4 68.3 63.6 
   Very good 34.2 25.2 29.7 13.0 26.9 14.0 
   Good 3 - 4.2 4.6 1.0 14.0 
   Poor 0.8 12.2 - 16.7 3.8 1.9 
   Very poor 0.8 8.7 1.7 8.3 - 6.5 
 
 
In Bure Woreda Kokeb Bee Products Development and Marketing Cooperative has been 
organized by Regional Bureau of Cooperatives Promotion Agency. The Union holds a total of 
281 (1 Female) members drown from 22 kebeles, get honey source from Bure district kebeles 
and neighboring Wonberma district, and has inadequate experience of honey collection and 
extraction methods which is performed only during harvesting season. The union is supported by 
WARDO and IPMS project and is playing an important role in beekeeping development and 
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promotion of hive products. This is one of the most significant developments within the sub-
sector. 
 
In the study areas, honey producers largely sell their honey in the nearest local market (71.7%). 
Producers take their honey product to the market places carrying the produce by themselves 
(73.1%). As the quantity of honey to be sold on a specific market day by each producer was not 
so large, and market places are usually at a distance of 5 to 10km, other means of transport was 
not required. Yet, 19.3% of farmers reported that they use donkeys to take their honey to market 
places when they have large production (e.g., greater than 20 kg). A sale of honey on road-side 
or on farm or at home was not significant (only 2.5% of the sample farmers did). The honey 
processed by the primary cooperatives was partly sold to honey processors in Addis Ababa in 
bulk containers and partly to local consumers/passengers and neighboring markets. 
  
As honey is a cash crop, most of what farmers produce was brought to market. About 98.3% of 
the sample farmers in Bure district reported that they sell what they produce and 1.7% does not 
sell at all. On average, sample farmers in Bure sell 84.5% of their total harvested honey.  
Therefore, honey is more commercialized in the district.  
 
The Market for honey is generally not well developed in Bure district mainly due to limited 
number of buyers relative to the number of producers (suppliers). For instance, the major buyers 
of honey in Bure were local collectors/retailers (27.5%), middlemen (21.7%), consumers 
(20.8%), tej brewers (10.8%), whole sellers (10%) and farmers' Honey Collection and Marketing 
Cooperatives (9.2%). However, the local collectors (traders) and Kokeb union lack knowledge of 
quality handling and business concepts (do not have sense of competition, poor in client 
handling, weak in information gathering, etc.). They also lacked facilities like proper containers 
and processing materials for the reason that the buyers were few, prices of honey were largely 
determined by the buyers.  
 
In the country as a whole and in study area in particular, collecting and selling of beeswax by 
beekeepers was not known. So the marketing of beeswax starts from tej brewers, after the 
beeswax is collected as a byproduct of tej production.  
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There was price variations based on the color of honey, time and location. According to most 
customers’ opinion, yellow honey was most demanded in the local market of Bure having 
average price of 19.16 ETB. The price of better quality crude honey that can be processed for 
table uses can be sold at 13.00 birr/kg during harvesting and 15.00 birr/kg at off-season (Table 
25). At the Cooperative of Bure farmers, the retail price of semi-processed honey during the 
study period was 16.00 birr/kg while the bulk-selling price was 14 birr. After the establishment 
of the bee product marketing cooperatives in Bure, farmers and traders reported that the price of 
honey has increased as a result of competitions created between the cooperative and honey 
dealers. 
 
Table 25: Price of crude honey by color 
 
Price of honey (ETB) 
Color of honey N Min. Max. Mean S. D 
White honey  75 7.00 30.00 17.80 4.46 
Yellow honey  95 10.00 26.00 19.16 3.11 
Red honey  75 8.00 20.00 14.22 3.14 
Brown honey  66 4.00 18.00 13.92 3.21 
Mixed honey  68 5.00 18.00 13.30 2.78 
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4.4 Honey Quality in Bure District 
 
The moisture content of honey in this study varied from 16.10 to 23.36 with the mean of 18.83 
(Table 26). Among the honey samples 95.2 % had moisture content within the accepted range 
(less than 21%). Moisture content is one of the important parameter to be considered in the 
quality of honey. Those honey samples produced in relatively high humid areas like South and 
South West part of the country found to be consists high moisture than honey produced from low 
humid areas of the country. Moreover, honey from traditional hives usually has higher moisture 
content than the honey collected from improved hives (Nuru Adgaba, 1999). In this result the 
moisture content of honey from traditional and top bar hive are higher than box hive. 
    
The mineral (ash) content of the samples from the current study ranged from 0.14 – 0.16% with a 
mean of 0.27%. Mineral content of honey of different countries ranges from 0.02 – 1.03%. The 
accepted mineral content should be less than 0.6% (Table 28). In this result the mineral content 
of honey samples (100%) falls within the accepted standard quality (Table 26).  
 
Acidity of honey samples analyzed for this study ranged from 20.3 – 35.3 meq acid/kg with 
mean of 28.83 meq acid/kg. It is one of its merits for its antimicrobial property. When the acidity 
becomes high, the honey becomes sour. The recommended acidity of a honey is usually less than 
40 meq acid/kg of honey (Codex Alimentarius Commission, 2001). In this study 100% of the 
samples fall with the accepted standard quality (Table 26).  
 
The other quality criterion of the honey is pH value. pH value of honey obtained in this study 
ranges from 2.49 to 4.58 with mean value of 3.53. Published reports indicated that acceptable pH 
of honey to be between 3.2 and 4.5 (Codex almentarius commission, 2001). In this study 95.2% 
of the samples fall with the accepted standard quality (Table 26). 
 
The hydroxylmethylfurfural (HMF) test of the sample ranged from 34.00 – 41.11 mg/kg with 
mean value of 38.55 mg/kg. The amount of HMF in the honey is one of the important indicators 
of honey whether it is over heated, aged or adulterated with invert sugar (hydrolyzed sucrose). In 
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our country the acceptable HMF is below 40 mg/kg of honey. In this study 81% of the samples 
fall with the accepted standard quality (Table 27). 
   
The diastase activity of the samples varied from 4.10 – 15.7 Goth scale with mean value of 8.92. 
In our country, honey standard for diastase activity is not less than 3 Goth scale. In this study, 
100% of the samples meet the standard (Table 27). 
 
The reducing sugar composition of 80.9% of honey samples collected in Bure district fallen with 
in recommended range by Codex Almentarious Commission (1969) which is greater than 65%, 
ranging from 56.70% – 70.6%  with mean value of 65.73% (Table 27).  
 
The contents of apparent sucrose (non reducing sugar), samples vary from 0.18 – 3.09% with the 
mean of 1.65%. In our country, standard quality is determined to be maximum 5%. The result 
showed that 100 % of the samples were in the acceptable range (Table 27). 
    
A statistical analysis was run to determine differences in composition of honey between agro 
ecology and hive types. Significant differences (p < 0.05) were observed in moisture content and 
reducing sugar content of honey samples in the district with agro-ecology and hive type when 
compared to market samples, but no significance difference is observed with in hive types and 
agro ecologies which indicate market honey in Bure is not pure honey. The mean moisture 
content of mid altitude (Woyna Dega) agro-ecology sample (17.7%) is significantly different (P 
< 0.05) from sample collected in market place (20.8%) and mean moisture content of modern 
hive (17.4%) is significantly different (P <0.05) from sample collected in market place (20.8%). 
The mean reducing sugar content of mid altitude (Woyna Dega) agro-ecology sample (67.63 
me/kg)  is significantly different (P < 0.05) from the sample collected in market (60.53 me/kg) 
and mean reducing sugar content of top bar hive (67.2 me/kg) is significantly different (P < 0.05) 
from samples in the market place. These variations might be due to adulteration and storage 
conditions in the market sample. However, no significant differences (p > 0.05) were found in 
ash, pH, and acidity of honeys, HMF, diastase and apparent sucrose sampled from Bure district 
(Table 26 and 27).  
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Table 26: Physiochemical component values of honey samples (1) 
 
 
Variable N 
Moisture (%) Ash (%) Acidity (meq/kg) pH 
Range Mean (± SD)S Range Mean (± SD)NS Range Mean (± SD) NS Range Mean (± SD) NS 
Agro ecology          
    Dega 6 16.7 – 19.8 18.0(± 0.4)ab 0.18 – 0.30 0.25(± 0.01) 20.3 – 31.3 28.06(± 4.10) 2.72 -4.58 3.71(± 0.66)  
    Woina Dega 6 16.1 – 21.7 17.7(± 0.8)a 0.20 – 0.46 0.31(± 0.04) 25.6 – 35.0 30.35(± 4.08) 2.67 – 3.97 3.52((± 0.45) 
    Kolla 6 16.8 – 23.3 19.6(± 1.0)ab 0.14 – 0.37 0.26(± 0.03) 21.3 – 32.0 27.70(± 4.03) 2.62 – 4.20 3.51(± 0.69) 
    Market 3 19.2 – 22.4 20.8(± 0.9)bc 0.15 – 0.38 0.24(± 0.06) 21.6 – 35.3  29.63(± 7.15) 2.49 - 3.84 3.23(± 0.68) 
      Mean  16.1 – 23.3 18.8(± 0.4) 0.14 – 0.46 0.27(± 0.01) 20.3 – 35.3 28.83(± 4.35) 2.49 – 4.58 3.53(± 0.59) 
Hive type          
   Local hive 6 16.7 – 22.7 18.6(± 1.0)ab 0.14 – 0.37 0.25(± 0.03) 21.3 – 31.3 28.25(±3.90) 2.68 – 4.20 3.53(±0.67 ) 
   Top bar hive 6 16.6 – 23.3 19.3(± 0.5)ab 0.22 – 0.37 0.29(± 0.02) 25.0 – 34.3 30.18(± 3.46) 2.62 – 4.00 3.53(±0.50 ) 
   Frame hive 6 16.1 – 18.9 17.4(± 0.4)a 0.20 – 0.46 0.28(± 0.03) 20.3 – 35.0 27.68(± 4.84) 2.67 – 4.58 3.68(±0.67) 
   Market 3 19.2 – 22.4 20.8(± 0.9)b 0.15 – 0.38 0.24(± 0.06) 21.6 – 35.3 29.63(± 7.15) 2.49 – 3.84 3.23(±0.68) 
      Mean  14.6 – 25.0 18.2(± 0.2) 0.14 – 0.46 0.27(± 0.01) 20.3 – 35.3 28.83(± 4.35) 2.49 – 4.58 3.53(± 0.59) 
 
Source: Collected honey samples (laboratory analysis result) 
  
N = Number of cases, S = Significant, NS = Non significant (p > 0.05), SD = Standard divation of mean, meq = Milliequivalent 
• Within column means followed by the different letter(s) differ significantly (p < 0.05) 
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Table 27: Physiochemical component values of honey samples (2)  
 
 
Variable N 
HMF (mg/kg) Diastase (Goth scale) Reducing sugar(meq/kg) Apparent sucrose (%) 
Range Mean (± SD) NS Range Mean (± SD) NS Range Mean (± SD)s Range Mean(± SD) NS 
Agro ecology          
    Dega 6 36.84 – 41.11 38.69(± 1.65) 4.4 –15.7 10.33(± 4.78) 64.3 – 67.6 65.25(± 1.21)ab 0.50 – 3.05 1.81(±1.08)  
    Woina Dega 6 36.06 – 40.67 38.34(± 1.72) 5.2 – 10.6 7.66(± 2.15) 65.3 – 70.6 67.63(± 2.12) a 0.50 – 2.69 1.68(± 1.68) 
    Kolla 6 34.00 – 40.44 38.22(± 2.22) 4.1 – 12.6 7.66(± 3.18) 65.2 - 69.9 66.91(± 1.73) ab 0.38 – 3.09 1.81(± 1.13) 
    Market 3 38.06 – 40.85 39.30(± 1.41) 9.3 – 12.6 11.16(± 1.69) 56.7 – 66.9 60.53(± 5.50)bc 0.18 – 1.61 0.95(± 0.72) 
      Mean  34.00 – 41.11 38.55(± 1.73) 4.1 – 15.7 8.92(± 3.46) 56.7 – 70.6 65.73(± 3.30) 0.18 – 3.09 1.65(± 0.94) 
Hive type          
   Local hive 6 34.00 – 41.11 38.38(± 2.43) 4.4 – 15.7  8.41(± 4.59) 64.3 – 67.6 65.81(±1.36) ab 0.38 – 2.35 1.28(±0.81) 
   Top bar hive 6 38.00 – 40.67 39.44(± 1.08) 4.1 – 10.4 6.91(± 2.37) 65.3 – 69.9 67.2(± 1.84) a 0.50 – 3.09 1.95(±0.95) 
   Frame hive 6 36.06 – 39.32 37.47(± 1.12) 6.2 – 15.7 10.33(± 3.09) 64.6 – 70.6 66.78(± 2.46) ab 0.50 – 3.05 2.07(±0.98) 
   Market 3 38.06 – 40.85 39.30(± 1.41) 9.3 – 12.6 11.16(± 1.69) 56.7 – 66.9 60.53(± 5.55) b 0.18 – 1.61 0.95(±0.72) 
      Mean  34.00 – 41.11 38.55(± 1.73) 4.1 – 15.7 8.92(± 3.46) 56.7 – 70.6 65.73(± 3.30) 0.18 – 3.09 1.65(± 0.94) 
 
Source: Collected honey samples (laboratory analysis result) 
  
N = Number of cases, S = Significant, NS = Non significant (p > 0.05), SD = Standard divation of mean, meq = Milliequivalent 
• Within column means followed by the different letter(s) differ significantly (p < 0.05) 
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Table 28: Results of honey in the study areas compared to National and International standard 
 
  Standards Study Area 
Result 
 Characteristics tested  World FAO/WHO National (Mean) 
1 Moisture content, % by mass 18 – 23 21 – 23 21max. 18.8 
2 Total ash, % by mass 0.25 – 1 0.6 – 1 0.60 max. 0.27 
3 Total reducing sugar 60 – 70 65 min 65 min. 65.73 
4 Sucrose content, % by mass 3 – 10 5 – 10 5max. 1.65 
5 Acidity, milli equiv. acid/kg 5 – 54 40/kg 40/kg 28.83 
6 Hydrixymethylfurfural mg/100g 40 -80 80 max 40max. 38.55 
7 Diastase 3-10 - 3 min. 8.92 
8 pH 3.2 - 4.5 - - 3.53 
Source: Quality and Standards Authority of Ethiopia (2005) 
 
4.5 Constraints and Opportunities of Beekeeping  
 
In order to utilize the beekeeping sub sector, identifying the existing constraints and searching 
for solutions are of paramount importance. The participants identified 18 major constraints. All 
problems cannot be solved at once because of time and capital shortage. As a result, 
prioritization of the problems was made to identify the most important constraints that hinder the 
development of beekeeping sub sector in the study area. 
 
Based on the result of this study, beekeepers much suffered from a number of difficulties and 
challenges that are antagonistic to the success desired in honey production. Major problems in 
beekeeping arise from bee characteristics or environmental factors that are beyond the control of 
the beekeepers, while others have to do with poor marketing infrastructure and storage facilities. 
After having identified the major problems facing the beekeeping activities, farmers were 
requested to list their priority in order of importance. According to the response of the 
beekeepers and available information on major challenges of the beekeepers, the first constraint 
of honeybee production is lack of beekeeping equipment (Table 27).  
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Generally, top bar and moveable frame type hives are demanding more additional beekeeping 
equipment than traditional hive. However, the majority of the beekeepers lack protective cloth, 
smoker, casting mould and honey extractors, without which improved beekeeping practices can’t 
be successful. Besides, apiculture equipment are expensive relative to the purchasing power of the 
beekeepers and knowledge gap, which is why the sample data indicate farmers hold a maximum 
of 60 empty modern hives with a mean of 3.87. Therefore, the adoption of improved beekeeping 
practices also relies on the supply of these basic inputs. 
 
According to the respondent beekeepers, the second most devastating phenomenon that curtails 
the productivity of honeybee colonies is poisoning of honeybees by agro-chemicals such as 
fungicides, pesticides, and herbicides. These days, it is becoming a social problem due to the 
conflict of interest between the beekeepers and non-beekeepers during its application.   
Therefore, it deserves urgent action from the regional government to formulate policy and design 
legislations with regard to application of Agricultural chemicals. Moreover, focus should be 
given to those chemicals which are not harmful to honeybees and the applications should not 
match with flowering seasons so as to minimize the poisoning effect on honeybees. In short, 
these problems are technical, management and policy issues and can affect the production and 
productivity of beekeeping in the region. Therefore, much focus has to be given to alleviate the 
described constraints, to tap the maximum potential of the beekeeping industry. In this regard, it 
is time to develop beekeeping development strategy and policy by the Regional Government,    
BoARD, ARARI, HBRC, NGOs and other concerned organizations. 
 
The respondents indicated shortage of bee forage as the third major constraint which is resulted 
from increasing problem of deforestation and over-gazing and lack of attention to introduce 
potential bee forage plants. The disappearance of woody vegetation (forests and woodlands) and 
overgrazing has nearly depleted the bee forage supply. The supply of natural bee forage is 
disappearing and as a consequence bee colonies are suffering, ultimately resulting in low yield. 
Therefore, in this regard, one has to provide supplementary feed to his/her colony, planting 
drought resistant bee forage species around the apiary and provide water to the colony.  
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There is still huge potential to increase honey production and to improve the livelihood of the 
beekeepers in the district. Besides the existing natural base, government has recently put in its 
agenda the need to develop apiculture as one of the strategies to reduce poverty and to diversify 
national exports. NGOs like IPMS are also giving more attention to the sub-sector than ever 
before as an important intervention to support the poor and particularly the women. This will 
give Bure district farmers the opportunity to access improved technologies and capacity building 
(training on apiculture). Since recently, there have appeared honey and wax processors and 
exporter which have formed associations, and beekeepers in the district started to establish 
cooperatives/unions. These institutional changes will give a good opportunity to create 
increasing demand for honey and competitive market in the region and to promote export of hive 
products, which will in turn result in endogenous technological change and overall development 
in the sub-sector for the district. 
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Table 29 Major constraints of beekeeping 
 
Constraints 
                                                                       Percentage of constraints by rank                                         Total sample (n=120)  
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 Rank 
Beehive 7.4 14.8* 18.5 3.7 3.7 7.4 11.1 - 3.7 11.1 - 3.7 - - - - 7.4 7.4 16 
Equipments 47.8* 12.2 24.4 10.0 - 2.2 1.1 - 1.1 - 1.1 - - - - - - - 1 
Bee colony 9.4 14.1 21.9* 18.8 10.9 3.1 3.1 7.8 - 3.1 - - - 1.6 - - 4.7 1.6 9 
Bee forage 13.5 32.3* 14.6 19.8 1.0 7.3 1.0 1.0 - 4.2 - 1.0 1.0 - 3.1 - - - 3 
Water - 5.9 13.7 11.8 5.9 21.6* 17.6 7.8 2.0 - - - 3.9 2.0 2.0 5.9 - - 11 
Drought 6.6 9.2 30.3* 9.2 15.8 11.8 1.3 5.3 6.6 - 1.3 1.3 1.3 - - - - - 4 
Absconding 1.5 3.0 3.0 9.1 22.7 16.7 7.6 3.0 - 24.2* 1.5 - - 1.5 1.5 1.5 3 - 7 
Pest and 
predator 
6.2 29.6* 8.6 22.2 17.3 6.2 1.2 1.2 4.9 - 1.2 - 1.2 - - - - - 5 
Disease 4.7 4.7 6.2 10.9 14.1 7.8 14.1 7.8 15.6* 3.1 3.1 1.6 4.7 - - 1.6 - - 13 
High 
temperature 
2.2 - 4.3 4.3 15.2 13.0 8.7 21.7* 6.5 6.5 4.3 6.5 4.3 2.2 - - - - 10 
High wind - - 3.6 10.7 3.6 7.1 - 17.9 14.3 - 28.6* 7.1 3.6 3.6 - - - - 6 
Rain fall 4 4 - 4 4 4 16.0 - 4 4 20 4 24* 8 - - - - 8 
Pesticide and 
Herbicides 
36.1* 20.4 12 9.3 5.6 0.9 1.9 2.8 0.9 3.7 - 2.8 0.9 1.9 - - 0.9 - 2 
Death of 
colony 
- 4.2 4.2 2.1 14.6 6.2 6.2 6.2 6.2 16.7 - 10.4 2.1 14.6* 4.2 2.1 - - 17 
Migration - - - - - 8.1 13.5 8.1 8.1 8.1 13.5 - 8.1 8.1 16.2* 5.4 - 2.7 12 
Swarming 1.7 - 3.3 8.3 6.7 11.7* 15 3.3 11.7 5 10 6.7 3.3 - 3.3 8.3 1.7 - 18 
Storage 
facility 
- 3 3 6.1 - - 3.0 15.2 9.1 3.0 6.1 6.1 12.1 - 6.1 *9.1 15.2 3 15 
Marketing - - - - 19.2 3.8 3.8 3.8 11.5 - - 19.2 - 11.5 3.8 3.8 3.8 *15.4 14 
 * Ranked percentage value 
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5 CONCLUSIONS AND RECOMENDATION 
 
 
Bure district have adequate natural resources and a long tradition and culture of 
beekeeping. However, mainly because of lack of technological changes, institutional 
supports and access to market and value chain development, the district in general and 
the rural beekeeping households in particular have not been sufficiently benefited from 
the sub sector. Yet, despite all the constraints and challenges currently facing the 
beekeeping subsector, there are still enormous opportunities and potentials to boost the 
production and quality of honey products in Bure district. This was reflected by the 
various indigenous knowledge practices, production of quality honey, and diverse 
distribution of honeybee floras (in most part of the district), bee product processing and 
handling, and presence of different type of honeybees in the area.  
 
The major constraints to exploit the untapped potential of beekeeping activity in the 
district are lack of beekeeping equipment, agrochemical bee poisoning, shortage of bee 
forage, incidence of pest and diseases. At present improved beekeeping technologies are 
being introduced to the district by BoARD, the existing system of their management by 
the target groups was similar to the local type of beekeeping system. Majority of the 
beekeepers follow traditional colony management, harvesting and processing methods to 
produce honey and most are not in use.  
 
According to the result of this study some of the suggested issues that require 
consideration by any development organizations are high lightened below:  
 
• Increasing the productivity, production and quality of honey by improving the 
management of the traditional hives and introducing improved beehives, 
increasing the productiveness of bee colonies by improving bee forage and 
providing feed and water and introducing bee plants is very important.  
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More over improving and encouraging increased use of transitional and 
introducing modern bee-hives with full packages (sufficient training of the use 
and availing all the required accessories), facilitating participatory research and 
extension with relevant organizations operating in the area such as field days, 
enhancing farmers knowledge and skills about beekeeping management 
(including colony multiplication techniques) and pre- and post harvest handling of 
hive products, encouraging more farmers to participate in beekeeping and 
enhancing the capacity of the exiting beekeepers to increase sustainable and 
adequate supply of quality honey are important for rapid promotion of apiculture 
to the district. 
 
• Emphasis should be given to the WARDO on bee product diversification. Wax 
produced in the area is either discarded as well or put in to domestic use. 
Therefore, processing and marketing mechanism should be design to ensure the 
right benefit from the activity. Creating awareness on the value of beeswax and 
other hive products (such as propolis, royal jelly, pollen etc.), conducting business 
management training, developing organized marketing channel starting from the 
local market to the central market to improve the quality, quantity and marketing 
of honey products are important.  
 
Besides, establishing honey and beeswax collection centers or cooperatives and 
equipping them with the necessary facilities should be done. In addition, 
beekeepers should be able to identify pertinent market information and 
collaborate with other interested organizations to gather and disseminate the 
information and establishing and strengthening beekeepers cooperative to 
facilitate collection, primary processing and marketing of honey products.  
 
• Most beekeepers and local traders, including Kokeb cooperatives in Bure district, 
lack adequate financial resources to invest on improved honey production 
technologies, storage, processing facilities and packaging. Thus, credit facility 
should be available to individuals who are willing to be involved in the 
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production, collection, processing and packing of honey and other hive products. 
This necessitates that appropriate credit system to be developed. This will have 
positive impacts in improving the quality and quantity of honey.  
• In the survey result the majority of beekeepers are unable to transfer their 
colonies, unable to harvest, some are not trained, and 55% box hives are empty. 
These all indicates the importance of adequate and practical training and strong 
extension both for beekeepers and development agents. Therefore, establishing 
and supporting regular training programs to develop experienced and skilled 
experts, development agents and farmers in beekeeping management and 
marketing should be the major concern. 
• Efforts should also be geared to alleviate the main constraints that hindered 
beekeeping development in the district. Therefore, there is a great need for 
attention in providing beekeeping equipments, minimizing of the effect of 
chemicals with involvement of regional government by developing strategies, and 
planting multipurpose and drought resistant honey bee flora, conservation of 
existing vegetation, integrating beekeeping with agro-forestry and crop 
production is important.  
 
Among many issues come across, it is suggested that the following are important areas 
that deserve future research and major areas of intervention. 
 
• Promote beekeeping sub-sector strategy that would be applicable to different 
production systems. 
• The effect of agrochemicals application on honeybees and means of minimization 
their effect should be addressed. 
• Further studies shall be under taken for confirming species diversity, structure and 
composition of honey bee flora and poisonous plant to bees. 
• Honeybee diseases which were elaborated locally by farmers should be confirmed 
by scientific research  
• Indigenous knowledge of farmers in beekeeping should be scientifically examined   
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Appendix 7.1 Map of the study area 
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Appendix 7.2 Honeybee Floras of Bure District 
 
Amharic Scientific name Floral calendar 
Adeyabeba Biden spp September – October 
Azo Harege Clematis hirusta March 
Amekela Hygorophilia auriculata November – December 
Agam Carissa edulis March – May 
Atat Maytenus arbutifolif/ obscura June 
Akureater Glycine max September – December 
Abish Trigonella foeniculum December 
Ater Pisum sativum September – October 
Bisana Croton macrostachy March – April 
Bahirzaf Eucalptus spp March – May 
Bekolo Zea Mays September – November 
Berbere Capsicum annuum September – November 
Bakela Vacia faba November 
Buna Coffea arebica April – June 
Besobela Ocimum basilicum Unidentified 
Cheba Acacia nilotica December 
Checho Premna schimperi Unidentified 
Chenche Unidentified Year round 
Dendero Unidentified February – March 
Donga Apodytes dimidiate May 
Dokema  Syzygium guineense February 
Dengorita Vernonia biafrae October – December 
Degta Calpurnia aurea Unidentified 
Damakase Negeta azurea January 
Denbelal Unidentified July – August 
Duba Unidentified July – October 
Embuay Solanium indicum Year round 
Embacho Rumex nervosus June and November 
Endod Phytolacca dodecandra January – March 
Enkuay Ximenia Americana May 
Eshe Mimusops kummel March – may 
Enjory Rubus spp March 
Feto Lipidium sativum Unidentified 
Girar Acacia spp February – March 
Gimero Capparis tomentudsa/ polycantha                      March – April 
Girawa Vernonia spp November - January  
Gezewa Unidentified Year round 
Guaya Lathyrus sativa February 
Gomenezer Brassica Spp July – September 
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Amharic Scientific name Floral calendar 
Gulo Pinunus communis December 
Gesho Rhamnus prinoides March – July 
Getem Schefflera abyssinica March – May 
Gengerta Unidentified January – March 
Gorteb Unidentified September – November 
Hareg Solanecio angelatus January – March 
Kundobribere Schinus molle December – March 
Kontire Petrolobium stellatum March 
Koba Ensete ventricosum February – March 
Kega Rosa abissinica February – May 
Kusheshle Acanthus sennii September – December 
Kese Lippia adoensis January 
Koso Hagenia abyssinica October – November 
Koshim Dovyalis caffra Unidentified 
Kocke Prunus persica February 
Kitkita Dododinea angustifolia  September – October 
Lole Ekebergia capensis March 
Mashila Sorghum bicolor September – November 
Maget Trifolium steudneri/acaule September – October 
Meche Guizotia scabra September – October 
Meser Lens culiaris January 
Mango Mangifera indica March 
Muze Musa x paradisiacal Year round 
Muja Unidentified August – October 
Menoguaya Vacia dassycrapa January 
Nebtera Unidentified Year round 
Nug Guitozia abyssinica November – December 
Nechazimud Trachyspermum ammi September – November 
Papaya Carica papaya February 
Renche Unidentified December 
Sench Unidentified September – October 
Suf Helianthus annuus October – November 
Selit Sesamum indicumli September – November 
Sasebaniya Sesbania sesban November-January 
Sesa Albizia gummifera/ schimperiana January – March 
Serdo Eleusine floccifolia August – November 
Shembera Cicer artietinum November 
Shinkurt Allium cepa Year round 
Shola Ficus spp. January – February 
Senkesh Unidentified October – November 
Serkabeba Unidentified February 
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Amharic Scientific name Floral calendar 
Simiza Justitia schemperina November 
Telba Linum vsitatissiumum September – October 
Tenadame Ruta chalepensis October 
Tikurazimude Nigella sativa November – December 
Teketila Tapinanthus globiferus Unidentified 
Trilucern Chamaecytisus prolifererus February/June  - July 
Tej Unidentified March – May 
Tosign Thymus schimperi July  - September 
Wyira Olea Africana March – April 
Wanza Cordia Africana January – March 
Wajma Medicago polymorpha August – September 
Wareka Ficus vasta March 
Wolkeffa Dombeya torrid October – November 
Yaytehareg Unidentified September – October 
Zikakibe Ocmum basilicum October 
Zenezena Unidentified October 
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Appendix 7.3 Relationship of water content of honey to refractive index  
 
Refractive 
index (20oc) 
Moisture 
content (%) 
Refractive 
index (20oc) 
Moisture 
content (% 
Refractive 
index (20oc) 
Moisture 
content (% 
1.5044 13.0 1.4935 17.2 1.4830 21.4 
1.5038 13.2 1.4930 17.4 1.4825 21.6 
1.5033 13.4 1.4925 17.6 1.4820 21.8 
1.5028 13.6 1.4920 17.8 1.4815 22.0 
1.5023 13.8 1.4915 18.0 1.4810 22.2 
1.5018 14.0 1.4910 18.2 1.4805 22.4 
1.5012 14.2 1.4905 18.4 1.4800 22.6 
1.5007 14.4 1.4900 18.6 1.4795 22.8 
1.5002 14.6 1.4895 18.8 1.4790 23.0 
1.4997 14.8 1.4890 19.0 1.4785 23.2 
1.4992 15.0 1.4885 19.2 1.4780 23.4 
1.4987 15.2 1.4880 19.4 1.4775 23.6 
1.4982 15.4 1.4875 19.6 1.4770 23.8 
1.4976 15.6 1.4870 19.8 1.4765 24.0 
1.4971 15.8 1.4865 20.0 1.4760 24.2 
1.4966 16.0 1.4860 20.2 1.4755 24.4 
1.4961 16.2 1.4855 20.4 1.4750 24.6 
1.4956 16.4 1.4850 20.6 1.4745 25.0 
1.4951 16.6 1.4845 20.8 1.4740 25.8 
1.4946 16.8 1.4840 21.0   
1.4940 17.0 1.4835 21.2   
Source: Quality and Standard Authority of Ethiopia 
Temperatures above20 o C: add 0.00023 per o C. 
Temperatures below 20 o C: subtract 0.00023 per o C. 
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Appendix 7.4 Requirement of honey for grading according to Ethiopian condition 
 
Source: Quality and Standard Authority of Ethiopia 
 
No Characteristics Requirements
1 Moisture content  % by mass max 21 
1 Apparent reducing sugar (as invert sugar), % by mass min. 65 
2 Apparent sucrose content % by mass, max. 5 
3 Water insoluble content % by mass max. 0.1 
4 Mineral content (ash), % by mass max 0.6 
5 Acidity mill equivalents acid per kg 40 
6 Diastase activity, 1% starch solution hydrolyzed by the enzyme in 
1 gram of honey in hour at 40oc, min. 
 
3 
7 Hydroxymethyl furfural content mg/kg 40 
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Appendix 7.5 Method of Chemical Solution Preparation 
 
0.025M sulpheric acid solution: Pipate 0.68ml of concentrated sulpheric acid and dilute 
it to 500ml with distilled water 
0.05M NaOH solution: Accurately weigh 1gm of NaOH and dilute it to 500ml with 
distilled water 
Carrez solution I: dissolve 15 g of potassium hexacyanoferrate (II), K4Fe (CN) 6.3H2O 
in water and make up to 100 ml. 
 
Carrez solution II: dilute 30 g of zinc acetate, Zn (CH3.COO)2.2H2O and make up to 
100 ml. Sodium bisulphite solution 0.20 g/100 g: dissolve 0.20 g of solid sodium 
hydrogen sulphite NaHSO3, (metabisulphite, Na2S2O5), in water and dilute to 100 ml. 
Prepare fresh daily. 
 
Sodium chloride solution: dissolve 2.9 g of sodium chloride in water and dilute to 100 
ml. 
Acetate buffer solution (pH 5.3): dissolve 43.5g of sodium acetate (CH3.COONa. 
3H2O) in water, adjust the pH of the solution to 5.3 with about 5 ml of glacial acetic acid 
and dilute to 250 ml with water. 
 
Starch solution: 
Determination of starch dry weight: Spread approximately 2 g of air dry soluble starch in 
a thin layer over the bottom of a weighing bottle (diameter 5 cm, height 3 cm) with a lid.  
Weigh accurately (± 0.1 mg) and dry for 90 minutes at 130°C. 
Allow the closed weighing bottle to cool for about 1 hour in a desiccator and re-weigh 
accurately. 
 
Soxhlet’s modification of Fehling’s solution: 
Solution A: dissolve 69.28 g of Copper sulphate pentahydrate (CuSO4.5H2O in water, 
MW = 249.71) and make up to 1000 ml. Keep one day before titration. 
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Solution B: dissolve 346 g sodium potassium tartrate (C 4 H 4 NaO5.H2O, MW 282.23) 
and 10g sodium hydroxide (NaOH) with distilled water to 1000 ml. Filter through 
prepared asbestos. 
 
Standard invert sugar solution (10 g/L) 
Weigh 9.5 g pure sucrose, add 5 ml hydrochloric acid (ca. 36.5 % w/w pure HCl) and 
dilute with water to about 100 ml. Store this acidified solution for several days at room 
temperature (ca. 7 days at 12 o C to 15 o C or 3 days at to 20 o C to 25 o C) and then 
dilute to 1000 ml. (NB acidified 1 % invert sugar remains stable for several months). 
Neutralize a suitable volume of this solution with 1 M sodium hydroxide solution (40 
g/L) immediately before use and dilute to the required concentration (2 g/L) for the 
standardization. 
 
Methylene blue solution: Dissolve 2 g in distilled water and dilute to 1 liter. 
Alumina cream:  
Prepare cold satured solution of alum (K2 SO4 Al2 (SO4) 3.24H2O in water. Add 
ammonium hydroxide with constant stirring until solution is alkaline to litmus, let 
precipitate settle and washby decantation with water until wash-water gives only slight 
test for sulphate with barium chloride solution. Pour off excess water and store residual 
cream in stoppered bottle. 
 
Hydrochloric acid (6.34 M, aqueous), for apparent sucrose only 
Sodium hydroxide (5 M aqueous), for apparent sucrose only 
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Appendix 7.6 Honey quality laboratory analysis 
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Appendix 7.7 Questionnaire used in the study 
 
BAHIR DAR UNIVERSITY SCHOOL OF GRADUATE STUDIES 
  
HONEYBEE PRODUCTION AND MARKETING SYSTEMS QUESTIONNAIRE 
 
General  
 
1.1  Name of respondent  ------------------------------------- 
1.2 Region  ---------------------- 1.3. Zone  ------------1.4. Woreda ----------------- 
1.5. PA/Kebele ---------------- 1.6. Village (Got) ------------------------------ 
1.7. Sex ------------                        1.8. Age ---------------------- 
1. House hold characteristics 
    1.1. Name of house hold head-------------------------- 
    1.2. Number of years lived in the area ---------------- 
    1.3. Religion of household 1. Orthodox  2. Muslim 3. Protestant  
                                                4. Catholic 5. Other specify 
    1.4. Age of the house hold ----------- 
1Marital status:  1. Married   2. Single 3. Widowed    4. Divorced 
1Education level of house hold: 
1.Illiterate, 2. Basic education 3. Grade 1-4, 4. Grade 5-8, 5. Grade 9-12.  
    1.7. Position of house hold head in the community 
           1. Political leader 2. Spiritual leader 3. Elder 4. Other specify 
    1.8. Family size and educational level of family members  
No Name Relation Sex Age** Level of Education* Female Male
1       
2       
3       
     *1. Illiterate, 2. Basic education 3. Grade 1-4, 4. Grade 5-8, 5. Grade 9-12.  
     ** 1.above 14   2. 14-60  3. Below 14 
 
1.9. Do you / your family involve in any off-farm activities? 1. Yes ___ 2. No___   
                          
      1.9.1. If yes, what type of off-farm activities you/ your family involved? 
 
No Types of off-farm activities Family member Contribution to the livelihood 
ETB Grains Others 
1      
2      
3      
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2. Crop Production 
 
2.1 Landholding (ha):  
2.1.1 Total land holding  ______________ 
2.1.2 Farmland                 ______________ 
2.1.3 Forest land             ______________ 
2.1.4 Grazing land           ______________      
2.1.5 Others                   ______________ 
       
2.2. Major crops grown 
 
 
No 
 
Crop type 
Area 
(ha) 
Yield 
(qt) 
Purpose 
Household 
consumption
Seed Sale Wages 
in kind 
Animal 
Feed 
Others 
1 Annual         
1.1          
1.2          
1.3          
1.4          
1.5          
2 Perennial         
2.1          
2.2          
2.3          
 
2.3 What are the major crop production problems you encountered? 
          2.3.1. Shortage of farmland     1. Yes _________ 2. No__________ 
          2.3.2. Shortage of oxen            1. Yes _________ 2. No__________ 
          2.3.3. Drought                          1. Yes _________ 2. No__________ 
          2.3.4. Soil fertility                    1. Yes _________ 2. No__________ 
          2.3.5. Inputs (seed, fertilizer)   1. Yes _________ 2. No__________ 
          2.3.6. Weeds                             1. Yes _________ 2. No__________ 
          2.3.7. Insects                            1. Yes _________ 2. No__________ 
          2.3.8. Diseases                         1. Yes _________ 2. No__________ 
          2.3.9. Rodents                          1. Yes _________ 2. No__________ 
          2.3.10. Others (specify): __________________________________ 
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3. Livestock Production 
 
3.1 . Which livestock species do you have? How many? 
 
Cattle Shoats Equines ChickenOx Cow Bull Heifer Calves Sheep Goat Donkey Horse  Mule 
           
 
3.2. What is the purpose(s) of keeping your livestock and poultry? 
 
3.2.1. Cattle:    1. Draught____2. Milk____3. Beef____4. Breeding_____5. Others___ 
     3.2.2. Sheep:    1. Mutton ____2. Milk____3. Breeding____4. Others______________ 
     3.2.3. Goats:    1. Meat ______2. Milk____3.Breeding_____4. Others_____________ 
     3.2.4. Equines: 1. Transportation____2. Draught_____3. Others__________________ 
     3.2.5. Chicken: 1.Meat_____2. Eggs____3. Others____________________________ 
 
 
3.3. What are the major livestock production constraints to you? 
 
                 3.3.1. Shortage of feed                1.Yes _________ 2. No__________ 
                 3.3.2. Shortage of grazing land   1.Yes _________ 2. No__________ 
                 3.3.3. Shelter and housing           1.Yes _________ 2. No__________ 
3.3.4. Lack of drinking water      1.Yes _________ 2. No__________ 
3.3.5. Parasites                            1.Yes _________ 2. No__________ 
3.3.6. Diseases                            1.Yes _________ 2. No__________ 
3.3.7. Low productivity              1. Yes _________2. No__________ 
3.3.8. Market unavailability        1.Yes _________ 2. No__________ 
                 3.3.9. Others (specify): ___________________________________________ 
 
    3.4. Do you participate in livestock extension packages?  1. Yes ______ 2. No _____ 
              3.4.1. If yes, describe the type of livestock extension packages you participate? 
 
        
No Livestock extension packages Years of participation Remarks 
1    
2    
3    
4    
5    
       
         3.4.2. Do you benefited from livestock extension packages you participate? 
1. Yes __________ 2. No __________ 
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4. Credit Sources and Availability 
   4.1. Do you ever-obtained credit for your farming operations?  1. Yes ___ 2. No_____   
           4.1.1. If yes, for what purposes you get credit? ____________________________ 
   4.2. Who are / were your sources of credits? (Circle one or more). 
1. Micro finance institutions (name it): _____________________________ 
2. Service cooperatives          5. Relatives 
3. Ministry of Agriculture      6. Individual lenders 
4. NGO                                   7. Others, specify: _____________________ 
   4.3. Do you receive credits for your farming activities during this cropping season? 
                     1. Yes __________ 2. No __________ 
            4.3.1. If yes, for what activities you are using the credit? ____________________ 
   4.4. What are the major problems you face to get input on credit?  
1. Inaccessibility of credit agents    1. Yes __________ 2. No ___________ 
2. Debit collection problem             1. Yes __________ 2. No ___________ 
3. High interest rate                         1. Yes __________ 2. No ___________   
4. Unavailability of credit               1. Yes __________ 2. No ___________ 
5. Others, specify: _____________________________________________ 
5. Beekeeping Activities and Potentials 
5.1. Honeybee ownership 
         5.1.1. Do you keep honeybees?            1. Yes _______ 2. No________ 
         5.1.2. If yes, when did you start beekeeping? _____________year (s). 
5.1.3. How you start beekeeping? Source of bees and type of technologies used for 
the 1st time.  
No Sources Quantity Traditional Intermediate Movable-frame 
1 Gift from parents      
2 Catching swarms      
3 Buying                       
4 Trained     
5 Interest     
4 Others (specify)     
 
        5.1.4. If the answer for question 5.1.3 is buying, does the bee colony sale in your     
                  locality?      1. Yes _________ 2. No__________ 
                  5.1.4.1. If yes, what is the price of one colony? _____________ ETB 
        5.1.5. How many honeybee colonies you owned?  
 
No Years 
Traditional Intermediate Movable-frame 
No Produce* No Produce* No Produce* 
1 2004       
2 2005       
3 2006       
4 2007       
5 2008       
         *Total production of honey (kilograms)   
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   5.1.6. Where did you keep your bee colonies? 
No Site or placement of hive Traditional Intermediate Movable-frame 
1 Backyard    
2 Under the eaves of the house    
3 Inside the house    
4 Hanging on trees near homestead    
5 Hanging on trees in forests     
6 Others (specify)     
 
    5.1.7. For how many years your colony remains or stays in the hive?   
     1. Traditional: Minimum ______year (s) Maximum ______years 
     2. Intermediate: Minimum ______year (s) Maximum ______years 
     3. Movable-frame: Minimum ______year (s) Maximum ______years 
   5.1.8. Do you have empty beehives?         1. Yes _________ 2. No__________ 
   5.1.9. If yes, list the number of empty hives you have. 
No Types of beehives Numbers Reasons (use causes in question 5.1.10.2) 
1 Traditional   
2 Intermediate   
3 Movable-frame   
 
5.1.10. What is the trend of your colony number and honey yield (in question 5.1.5)? 
 
No Types of beehives No harvest Increasing Stable Decreasing 
1 Traditional     
2 Intermediate     
3 Movable-frame     
  
      5.1.10.1. If there is an increase in trend in number of bee colonies and honey yield   
                     over the years, what are the causes?    
                  5.1.10.1.1. Good market price               1. Yes _________ 2. No__________ 
                  5.1.10.1.2. Added more bee colonies    1. Yes _________ 2. No__________ 
                  5.1.10.1.3. Use of new technologies       1. Yes _________ 2. No__________ 
                  5.1.10.1.4. Others (specify) ______________________________________ 
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 5.1.10.2. If there is a decrease in trend in the number of bee colonies and honey yields  
                   over the year, what are the causes in order of importance?  
No Causes  Rank 
Season of 
occurrence Measures taken 
1 Lack of bee forage    
2 Lack of water    
3 Drought (lack of rainfall)     
4 Migration    
5 Absconding    
6 Pests and predators    
7 Diseases    
8 Pesticides and herbicides application 
   
9 Death of colony    
10 Decrease in price of honey    
11 Increased cost of production    
12 Luck of credit    
13 Others (specify)    
   
5.1.11. Did your colonies abscond?  1. Yes______ 2. No_______  
5.1.12. What are the reasons for bees absconding hive? ______________________ 
   5.1.12.1. If drought is a problem how is its frequency of occurrence? Every____year(s) 
5.1.13. What are the major pests and predators found in the area that threat your  
              colonies? List in order of importance. 
 
No Pest /Predators Rank Local control methods 
1 Ants   
2 Wax moth   
3 Bee lice   
4 Beetles   
5 Spiders   
6 Wasps   
7 Prey mantis   
8 Toads   
9 Lizard   
10 Snake   
11 Monkey   
12 Birds   
13 Hamagot /Shelemetmat/   
14 Others (specify)   
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5.1.14. Do you observe any honeybee diseases in your apiary?  1. Yes____ 2.No____ 
  5.1.14.1. If yes, what are the diseases you observed? 
 
No Local name Stages of bee affected Symptoms Incidence period 
Local control 
measure/s Adult  Brood 
1       
2       
3       
4       
 
5.1.15.2. In which hives your colonies do more likely affected by the diseases?    
                2.1 Traditional           1. Yes _________ 2. No__________ 
                2.2. Intermediate       1. Yes _________ 2. No__________ 
                2.3 Movable-frame    1. Yes _________ 2. No__________ 
5.1.15. Do you use agrochemicals/chemicals in your locality?  1. Yes ____ 2. No___ 
             5.1.15.1. If yes, why do you apply agrochemicals/chemicals?  
   1. Crop pests control     1. Yes _________ 2. No__________ 
   2. Weeds control            1. Yes _________ 2. No__________ 
   3. Malaria control          1. Yes _________ 2. No__________ 
   4. Tsetse fly control      1. Yes _________ 2. No__________ 
   5. Others (specify): _____________________________________________ 
                   5.1.15.2. When do you use agrochemicals/chemicals (months)? _____________ 
             5.1.15.3 What type of agrochemicals/chemicals are farmers using? ________ 
             ________________________________________________________ 
5.1.15.4. Do agrochemicals/chemicals affect your honeybees? 1. Yes ____ 2. No____ 
              5.1.15.4.1. If yes, how many colonies did you lost due to chemicals? ________ 
                                  When? (Year and months):_______________________________ 
              5.1.15.4.2. What is the estimated honey you lose? _____kilograms.  
                                 What will be the estimated price? ______ETB 
              5.1.15.4.3. What measures do you take to protect your bee colonies from 
                                agrochemicals /chemicals? ____________________________ 
   ________________________________________________                
   5.1.16. What are the sources and costs of the beehives you used?  
No Items Traditional Intermediate Movable-frame 
1 Constructed by himself/herself    
2 Constructed locally and bought    
3 Bought from market    
4 Supplied by governments    
 On credit basis    
 Free of charge    
5 Supplied by NGO's    
 On credit basis    
 Free of charge    
6 Price of one hive (ETB)    
7 Service time (years)    
 106
 
5.1.17. What are the major advantages of your beehives? 
 
No  Variables 
Traditional Intermediate Movable-frame 
Yes No yes No Yes no 
1 Material availability       
2 Suitability to harvest       
3 Quality of honey       
4 Temperature maintenance       
5 More swarming frequency       
6 Convenience to construct       
7 Durability       
8 Cost effective       
9 To get more colony through 
colony split  
      
10 Less dependant on external 
input /accessories/  
      
 Others (specify)       
 
5.1.17.1. Based on the above comparisons parameter which hive is the best of you? 
 1. Traditional  2. Intermediate   3. Movable frame     
5.1.18. What are the major limitations of your beehives? 
           5.1.18.1 Traditional. 1. _______________________________________________ 
                                            2. ________________________________________________ 
                                            3. ________________________________________________ 
           5.1.18.2 Intermediate1. _______________________________________________ 
                                             2. _______________________________________________ 
                                             3. _______________________________________________ 
          5.1.18.3 Movable-frame 1. _____________________________________________ 
                                                  2. _____________________________________________ 
                                                  3. _____________________________________________ 
 5.1.19. List the types of traditional beehives you used.    
                        
No Types of materials made  Shape Length Diameter 
1     
2     
3     
4     
 
  5.1.20. Have you practiced honey hunting?         1. Yes ________ 2. No ________ 
               5.1.15.1. If yes, in which month (s) and year (s)?  _______________________                                
5.1.15.2. The amount of honey harvested: ______kilograms. 
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5.2. Vegetation, honey plants and water availability 
 
    5.2.1. What are the major honeybee floras in your area? List in terms of priority? 
No 
Local/ 
Common 
name of the 
plant 
Type of the plant Flowering 
time 
(months) 
Source 
(nectar, 
pollen, 
propolis) 
Other uses 
 
(Tree, shrub, herb, 
cultivated crop) 
     1. feed                
2. medicine 
1      
2      
3      
4      
5      
6      
7      
  
5.2.2. Is there any poisonous plant to bees in your area?  1. Yes _______ 2. No. _______ 
                    
5.2.2.1. If yes, mentioned these poisonous plants and their flowering time. 
 
No Local/ Common name of the plant 
Type of the plant Flowering 
time 
(months) 
Source 
(nectar, 
pollen, 
propolis) 
 
Effects on 
 
(Tree, shrub, herb, 
cultivated crop) 
    1. bees 
   2. human 
1      
2      
3      
4      
5      
6      
 
5.2.3. Does water available for your honeybees at all the time? 1. Yes_____ 2. No_____ 
          5.2.3.1    If yes, where do your honeybees get water? (Circle one or more) 
1. Streams          4. Ponds  
2. Rivers            5.Water harvesting structures 
3. Lakes             6. Others: specify________________________________ 
          5.2.3.2. If your response is no, how do you provide water to your bee colonies? 
                    ____________________________________________________________ 
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5.3. Beekeeping equipments and protective materials 
  5.3.1. Which of the following beekeeping equipments and protective materials you have  
            or available to you when ever required?  
 
No Materials Home made 
Locally 
made and 
purchased 
Provide on 
credit 
(purchased) 
Donated 
by GO or 
NGO's 
Price 
(ETB) Service period 
(years)   Rent Purchase 
1 Hives        
2 Smoker        
3 Veil        
4 Gloves        
5 Overall        
6 Boots        
7 Water sprayer        
8 Bee brush        
9 Queen catcher        
10 Queen excluder        
11 Chisel        
12 Knife        
13 Embeder        
14 Frame wire        
15 Honey presser        
16 Beeswax (pure)        
17 Casting mold        
18 Uncapping fork        
19 Honey extractor        
20 Honey strainer        
21 Honey container        
 Others        
   
5.3.2. What are the smoking materials you are using? (Rank) Dry grass, straw, cow dung 
           5.3.2.1. ________________________________ 
           5.3.2.2. ________________________________ 
           5.3.2.3. ________________________________ 
           5.3.2.4. ________________________________ 
 
5.4. Colony characteristics, Management and Honey harvesting 
 
   5.4.1. What are the characteristic features of your honeybees?  
          5.4.1.1. Behaviour: 1. Docile______ 2.Aggressive _____ 3. Very aggressive _____   
          5.4.1.2. Colour:      1. Black_______2.Red_______3.Grey______ 4. Mixture_____       
          5.4.1.3. Size:          1. Big__________2.Medium_________3. Small________ 
          5.4.1.4. Which one is productive?  Behaviour:  _________________________ 
                                                      Colour: ___________ Size: ____________                                        
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  5.4.2. Do you visit and inspect your beehives and colonies? 1. Yes____2. No_____ 
  5.4.2.1. If yes, which type of inspection you perform? 
             5.4.2.1.1. External hive inspection       1. Yes _____ 2. No______ 
             5.4.3.1.2. Internal hive inspection        1. Yes _____ 2. No______ 
            5.4.2.2. Frequency of inspection 
            5.4.2.1.1. External hive inspection: (circle one or more) 
                           A. frequently     B. sometimes          C. rarely 
            5.4.2.1.1. Internal hive inspection: (circle one or more) 
                           A. frequently         B. sometimes           C. rarely 
            5.4.2.3. If no inspection, what is the reason? _____________________________ 
 5.4.3. Do you clean your apiary? 1. Yes 2. No 
 If no why? ___________________________________ 
 5.4.4. When the following major activities occur in your locality? 
 
 
No 
 
Major activities 
Season(s) of occurrence 
September to 
November 
December to 
February 
March 
to May 
June to 
August 
1 Brood rearing period     
2 Colony Swarming     
3 Colony Migration     
4 Colony Absconding     
5 Honey flow season     
6 Honey harvesting time     
7 Dearth period     
 
 5.4.5. Swarming 
         5.4.5.1. Does swarming occur in your colonies or locality? 1. Yes_____2.No______ 
         5.4.1.1.1. If your response is yes, what is the frequency? 
                     1. Every season                1. Yes _________ 2. No__________ 
                     2. Every year                  1. Yes _________ 2. No__________ 
 3. Once in two years                              1. Yes _________ 2. No__________ 
 4. Others, specify: ___________________________________ 
        5.4.5.2. When does swarming occur more frequently? (Months) 
            From_________________ to __________________ 
        
 
 
5.4.5.3. Is swarming advantageous to you?             1. Yes _________ 2. No__________ 
            5.4.5.3.1. If yes, describe the reason(s) 
1. To increase my number of colony     1. Yes _________ 2. No__________ 
2. To sale and get income                      1. Yes _________ 2. No__________ 
    3.  To replace non-productive bee colonies 1.Yes________2.No_________ 
    4. Others specify: ______________________________________________ 
 5.4.5.4. Do you control / prevent/ swarming? 1. Yes_________    2.No_________ 
 5.4.5.5. What methods do you use to control / prevent/ swarming? 
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             1. Removal of queen cells    1.Yes _________ 2. No__________       
             2. Harvest or cut honey combs  1.Yes _________ 2. No__________ 
 3. Return back to the colony                1.Yes _________ 2. No__________    
 4. Supering                                 1.Yes _________ 2. No__________     
 5. Using large volume hive        1.Yes _________ 2. No__________     
 6. Others, specify: __________________________________________________ 
 5.4.5.6. Do you have swarms catching experience? 1. Yes _________ 2. No________  
              5.4.5.6.1. If yes, do you use swarm attractant materials? 1. Yes_____2.No_____ 
              5.4.5.6.2. If your response in question 5.4.5.6.1 is yes, describe what types of      
                              attractants and methods of application you use (rank them).  
 
     
No Attractant materials Sources Methods of application 
1    
2    
3    
4    
 
5.4.5.7. How many swarms do you catch in this production year? ___________ 
 
5.4.6. What kind of beehive products you produce? 
 
No Products Traditional Intermediate Movable-frame Honey hunting 
1 Honey     
2 Crude beeswax      
3 Propolis     
4 Others, specify     
 
5.4.7. List the amount of your beehive products and frequency of harvest per annum.  
 
No Types of beehives 
Honey production Crude beeswax Propolis 
Kg/hive Frequency Kg/hive Frequency Kg/hive Frequency 
1 Traditional       
2 Intermediate       
3 Movable-frame       
4 Honey hunting       
 
5.4.8. While harvesting does you remove all honeycombs?  1. Yes _____ 2. No______ 
5.4.9. Do you harvest all brood combs?      1. Yes _____ 2. No______  
 5.4.9.1. If no how much honey /no of combs/ left?  _______  
5.4.10. While harvesting does your bee colony evacuate?      1. Yes _____ 2. No______    
5.4.11. List the home use of honey. 
1. As a food                                           1. Yes _________ 2. No__________ 
2. As a medicine                                    1. Yes _________ 2. No__________ 
3. For beverages                                    1. Yes _________ 2. No__________ 
4. For cultural and ritual ceremonies    1. Yes _________ 2. No__________ 
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5. Others (specify):_____________________________________________ 
5.4.12. If you collect crude beeswax list the sources. 
1. Empty honeycomb during harvesting   1. Yes _________ 2. No__________ 
2. Discarded, old and broken combs         1. Yes _________ 2. No__________ 
3. Uncapping and spout beeswax              1. Yes _________ 2. No__________ 
4. From colony absconding hives              1. Yes _________ 2. No__________ 
5. After home utilization of honey                    1. Yes _________ 2. No__________ 
6. Others, specify ________________________________________________ 
5.4.13. Why you are collecting crude beeswax? 
1. For income generation           1. Yes _________ 2. No__________ 
2. Candle making                                 1. Yes _________ 2. No__________ 
3. Foundation sheet making        1. Yes _________ 2. No__________ 
4. Religious and cultural use     1. Yes _________ 2. No__________ 
5. Others, specify:_________________________________________ 
5.4.14. If you don’t collect/produce beeswax what is (are) the reason (s)? 
          1. Lack of market                                     1. Yes _________ 2. No__________ 
          2. Lack of knowledge                       1. Yes _________ 2. No__________ 
          3. Lack of processing skills                         1. Yes _________ 2. No__________ 
          4. Lack of processing materials         1. Yes _________ 2. No__________ 
          5. Others specify: ___________________________________________ 
5.4.15. Do you collect propolis?                   1. Yes _________ 2. No__________ 
       5.4.15.1. If yes, for what purpose you are using the propolis? 
      1. Fore sale (marketing)                 1. Yes _________ 2. No__________ 
            2. As a medicine to treat diseases    1. Yes _________ 2. No__________ 
      3. Others specify: __________________________________________ 
      5.4.15.2. If your response is no, what is (are) the reason (s)? 
            1. Lack of market                              1. Yes _________ 2. No__________ 
            2. Lack of knowledge                       1. Yes _________ 2. No__________ 
            3. Others specify: ___________________________________________ 
 
5.4.16. Describe the utilizations of your beehive products. 
     
No 
Types of 
products 
Total 
% 
Percentage of product utilized of 
HH* consumption Sale Wages in kind Gift Others 
1 Honey       
2 Beeswax       
3 Propolis       
      *Household 
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5.4.17. What are the sale prices of your beehive products? 
 
No  Products          Traditional Intermediate Movable-frame 
Amount Price(Birr) Amount Price(Birr) Amount Price(Birr)
 
1 
Honey       
First harvest       
   : minimum       
   : maximum       
Second harvest       
   : minimum       
   : maximum       
 
2 
Beeswax       
First collection        
   : minimum       
   : maximum       
2nd collection       
   : minimum       
   : maximum       
 
3 
Propolis       
First collection       
   : minimum       
   : maximum       
2nd collection       
   : minimum       
   : maximum       
 
5.4.18. Did you feed your honeybee colonies? 1. Yes _________ 2. No__________ 
     5.4.18.1. If yes, when do you feed your honeybees? (Months): ___________________ 
     5.4.18.2. What kind of feed you offer to your honeybees?  
No Types of feed Amount offered per season /colony Costs per kg (ETB) 
1 Besso   
2 Shiro   
3 Sugar syrup   
4 Honey + Water   
5 Others (specify)   
 
5.4.20. Do you practice migratory beekeeping?     1. Yes _________ 2. No__________ 
            5.4.20.1. If yes, what are your reasons for bee colony migration? 
1. Crop pollination                   1. Yes _________ 2. No__________ 
2. Honey production                 1. Yes _________ 2. No__________ 
3. Fetch of forage and water     1. Yes _________ 2. No__________ 
4. Disease control                     1. Yes _________ 2. No__________ 
5. Agrochemicals prevention    1. Yes _________ 2. No__________ 
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5.4.20.2. When do you bring back your colonies? 
1. September to November              1. Yes _________ 2. No__________ 
2. December to February                            1. Yes _________ 2. No__________ 
3. March to May                              1. Yes _________ 2. No__________ 
4. June to August                                        1. Yes _________ 2. No__________ 
 
6. Post Harvest Management  
     6.1. Do you strain your honey?    1. Yes _________ 2. No__________ 
            6.1.1. If yes, what materials do you use for straining? 
1. Honey extractor      1. Yes _________ 2. No__________ 
      2. Honey presser         1. Yes _________ 2. No__________ 
      3. Cloth                               1. Yes _________ 2. No__________ 
    4. Sieve                      1. Yes _________ 2. No__________ 
5. Decantation             1. Yes _________ 2. No__________ 
      6. Using hand                                             1. Yes _________ 2. No________ 
           6.1.2. If you strain, what is the advantage and price of 1 kg strained honey?  
                    6.1.2.1. Advantage: ____________________________________________ 
                    6.1.2.2. Price of 1 kg strained honey: ________ETB 
           6.1.3. If you don’t strain your honey why? (Circle one or more). 
         1. Lack of materials 
         2. Lack of knowledge how to strain 
         3. Consumer do not prefer strained honey 
         4. The amount of honey will be reduced if strained 
    5. Others specify: ______________________________________________ 
    6.2. For how long do you store your honey? (Circle one or more). 
      1. I don’t store, I will sale / it will be consumed during harvesting 
      2. One to six months              3. Seven to twelve months 
      4. One year to two years       5. More than two years 
    6.3. For what reason do you store honey? __________________________________ 
    6.4. What is the maximum storage year of your honey? _________Years.  
    6.5. List the container you have been used to store your honey, price, service years 
           and problems you have been encounter. 
No Types of container used Price (Birr) 
Service 
(years) Problems observed by using it 
1 Gourd       
2 Earthen pots     
3 Tin    
4 Plastic container     
5 Animal skin and hide     
6 Others (specify)    
6.6. If your honey is crystallized, did you change it to viscous honey? 1. Yes __ 2. No___ 
     6.6.1 If yes, what methods do you use? 
1. Direct heating using fire               1. Yes _________ 2. No__________ 
2. Putting in a boiled water bath       1. Yes _________ 2. No__________ 
3. Using sunlight                               1. Yes _________ 2. No__________ 
4. Others, specify:____________________________________________ 
 114
7. Marketing Condition  
   7.1. Do you sale your honey? 1. Yes  2. No 
   7.2. What is the annual income from sale of hive products? 
 
No Types of produce Quantity 
Unit price 
(Birr) 
Total price 
(Birr) 
When do you 
sell** 
1  Honey     
2  Crude beeswax     
3  Propolis     
4  Bee colonies     
**1. At harvesting  2. -------- Month after harvesting 
 
    7.3. What are the factors that govern the price of the honey in your locality? 
         1. Seasons of the year                             1. Yes _________ 2. No__________ 
         2. Colours and taste of the honey            1. Yes _________ 2. No__________ 
         3. Distance from market                                 1. Yes _________ 2. No__________ 
         4. Traditional ceremonies                     1. Yes _________ 2. No__________ 
5. Others (specify): ________________________________________________ 
    7.4. During this harvesting season what is the price of 1 kg of honey? 
 
 
No 
 
Colour of honey 
Price of honey (Birr/kg) produced from: 
Traditional hive Intermediate hive Movable-frame hive 
1 White    
2 Yellow    
3 Red    
4 Brown    
5 Mixed    
 
    7.5. Who are your customers? 
       1. ‘Tej’ houses                    1. Yes _________ 2. No__________ 
       2. Middlemen                              1. Yes _________ 2. No__________ 
       3. Retailers                                   1. Yes _________ 2. No__________ 
       4. Wholesalers                           1. Yes _________ 2. No__________  
       5. Consumers                              1. Yes _________ 2. No__________ 
       6. Beekeepers co-operative   1. Yes _________ 2. No__________ 
       7. Others /specify/  ______________________ 
    7.6. How do you evaluate the local market price? 1. High___2. Medium___3. Low___  
    7.7. How is the price trend of honey in your locality? 
 
No Price trend Reasons 
1 Increasing  
2 Stable  
3 Decreasing  
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    7.8.    How did you fix the price of honey? 
1. Consideration labour and other cost incurred 
2. Market force (supply and demand) 
3. Colour of honey 
4. Table honey and crude honey 
5. Customs and Traditional ceremonies 
6. Others (specify_____________ 
    7.9. Where is your major sell place? (More than one answer is possible) 
1. In your home 
2. Nearby market place 
3. Major honey market place 
4. Beekeepers cooperatives 
5. Other (specify)________ 
    7.10. What is the demand of honey in the market?  
1. Very high   2. High   3. Medium   4. Low   5. Very low 
    7.11. What is the supply of honey in the market? 
 1. Excess 2. Enough 3. Not enough 
    7.12. Out of your family members, who is responsible for honey marketing? 
7.13. Who is controlling the many? Why? 
7.14. How did you transport the honey if you are selling in the market? 
1. Containers  a. Same  b. Different 
2. Means of transportation /specify/ 
    7.15. List problems you have been come across to bring your product to market. 
 ______________________________________________ 
 
    7.16. What are the labour requirements for honeybee production systems? 
No Activities Performed by 
No of days (hours) 
required/hive 
Estimated costs 
(In terms of Birr) 
1 Hive construction    
2 Hive plastering    
3 Hive smoking    
4 Hive inspection    
5 Apiary cleaning    
6 Swarm control     
7 Transferring    
8 Supering    
9 Harvesting    
10 Processing of products    
11 Sale of bee products    
12 Feeding    
13 Watering    
14 Migrate bee colonies    
15 Others    
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8. Constraints of beekeeping 
 
 8.1. What are the major constraints of beekeeping in the area? (Rank them) 
 
No Constraints  Rank What measures will be taken? 
1 Bee hives   
2 Beekeeping equipments / materials   
3 Honeybee colony   
4 Shortage of bee forage   
5 Shortage of water   
6 Drought (lack of rainfall)    
7 Absconding   
8 Pests and predators   
9 Diseases   
10 High temperature   
11 High wind   
12 High rainfall   
13 Pesticides and herbicides application   
14 Death of colony   
15 Migration   
16 Swarming   
17 Storage facilities   
18 Marketing    
19 Others (specify)   
 
8.2. Does beekeeping profitable to the area?          1. Yes _____ 2. No______ 
8.3. Do you participating in beekeeping extension packages?  1. Yes _____ 2. No______ 
8.4. Do you get beekeeping training?                    1. Yes ______2. No______ 
         8.4.1. If your response is yes: 
No Places of the training Duration Organized by 
1    
2    
3    
 
8.4.2. If your response for question 8.4 is no, do you need beekeeping training?  
1. Yes _________ 2. No__________ 
 
Compiler:  Name  _______________________________ 
  Signature _____________________ 
Date  _____________________ 
 
Duration: Starting time ______________ Ending time ______________ 
